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A.Great Naval Achievement 


The remarkable flying boat shown in the photo- 
graph above is one of the epoch making achieve- 
ments of naval aviation. It is the largest flying 
boat in the world—a craft capable of flying with 
eleven (11) tons. This same naval plane recently 
flew with fifty Navy men and pilot aboard. 


Developed and built at The Curtiss Engineer- 
ing Corporation, Garden City, by Naval Con- 
structors working in collaboration w ith Glenn H. 
Curtiss and his engineers, it stands today as a 
proved product of unquestioned superiority, en- 
tirely American in its conception, evolution, man- 
ufacture and performance. 


CURTISS AEROPLANE & MOTOR CORPORATION 
52 Vanderbilt Avenue New York City, New York 
Factories: Buffalo and Hammondsport 


Curtiss Engineering Corporation, Garden City, L. I., N 
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THOMAS-MORSE TANDEM 2-SEATER, TYPE S-6, EQUIPPED 
WITH 80-H.P. Le RHONE ENGINE. HIGH SPEED 105 M.P.H., LAND- 
ING SPEED, 35 M.P.H., CLIMB 7,800 FT. IN FIRST TEN MINUTES. 





THOMAS-MORSE, SIDE-BY-SIDE 2-SEATER, TYPE S-7 EQUIPPED 
WITH 80-H. P. Le RKHONE ENGINE, HIGH SPEED, 90 M.P.H. LAND- 
ING SPEED, 35 M.P.H. CLIMB 6,700 FT. IN FIRST TEN MINUTES. 


THOMAS~MORSE AIRCRAFT CORPORATION 
ITHACA ,N.Y.U.S.A. 
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Aircraft Plant at College Point, Long Island 


Floor Space, 250,000 Square Feet 





Flying Boat 


L:W-F ENGINEERING COMPANY 


Inc. 
COLLEGE POINT, L. I. 
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Model G-3 Fighting Bomber 








Model VH-1 Seaplane 


L:W-F ENGINEERING COMPANY 
nc. 


COLLEGE POINT, L. I. 
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ICO BROTHERS CORPORBTION 


90] FIFTH AVENUE EXPERIMENTAL AVIATION WORKS 
NEW YORK CITY MARIN STREET SPEEDWAY 
INDIANAPOLIS IND. 
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Safety . Speed — Economy 


Over 180 miles an hour, with a 
6 cyl. motor of only 185 h. p. 














The Christmas Bullet 


The First Strutless, Flexible Wing Aeroplane 


The planes of the Christmas Bullet are like the wings of a 
bird. The cantilever construction gives greater strength, 
though the wind resistance is greatly reduced. The flexi- 
bility of the planes causes them to spill the excess air from 
wind puffs, with the result that flight is speedier and steadier. 


Write for full particulars 


CANTILEVER AERO COMPANY, 1269 Broadway, N. Y. C. 
EGAN 
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DUESENBERG MOTORS CORPORATION 
1200 BROADWAY NEW YORK CITY 
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High 
in the 
factor 
of 
safety 


Low 
in 
the cost 
of 
up- keep 











The ACE Biplane Landing in Fifty Feet 


A PRACTICAL AIRPLANE 


Built by an organization skilled in aircraft design; for the man who loves the air 
regardless of the business that calls him. Ideal for the ranch owner, the pilot of the 
aero mail, the sportsman and the explorer. Sturdy in construction, capable of long 


and continued service. 


‘¢The Country Road Your Airdrome’”’ 


AIRCRAFT ENGINEERING CORPORATION 


C. M. SWIFT, General Manager. GENERAL OFFICES ACTORY A 


F 
N. W. DALTON, Chief Engineer. 2 EAST END AVENUE age om ri 
HORACE KEANE, Sales Manager SALES OFFICES 417-19 EAST 93rd STREET 


220 WEST 42nd STREET, NEW YORK 
Flying Field—Central Park, Long Island 
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Liberty Airplane Crankshaft 











During the WAR PERIOD we manufactured 
CRANKSHAFTS for the following : 


LIBERTY 


Airplane Motor 


RENAULT 


(French ) Airplane Motor 


BUGATTI 


(French ) Airplane Motor 





Anderson Forge & Machine Company 


Detroit, Michigan 
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GIO. ANSALDO & CO. 
GENOA, ITALY 


SVA airplane specifications 
220 H.P. | 
140 M.P.H. maximum speed 
45 M.P.H. landing speed 
20,000 feet in 30 minutes 
1000 Ibs. useful load 


6 hours’ endurance with 250 Ib. mail 





SVA Airplane 


S. V. A. airplanes 
S. P : A. motors . 


the most efficient and safest 
for traveling and sport 






SPA-Ansaldo 220 H.P. Motor 


Italian front—Vienna and return 

7 machines 700 miles 

Total duration 6 hours 40 minutes 
Malpensa-Foggia-Bologna 

900 miles 6 hours 50 minutes 


Turin-Udine-Turin 





700 miles 5 hours 


SVA Seaplane 


AMERICAN BRANCH: 


80 MAIDEN LANE NEW YORK 
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Photographic 
Surveying Equipment 


COMPLETELY AUTOMATIC CAMERAS 
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The Only Cameras That Show Contours 


The Only Complete Aviation Surveying Equipment 
The Only Automatic Self-Contained Cameras 
The Only Automatic Cameras with Correct Interval Regulation 
The First Successful Aeroplane Film Cameras 
The Longest Exposures of Any Aeroplane Cameras 
Absolutely No Static Electricity 


RECOGNIZED AS THE ONLY CAMERA 
CAPABLE OF MAKING COMMERCIAL MAPS 


We Specialize in Precision Machinery, Tools, Dies, Jigs 
Contract Manufacturing 


ARTHUR BROCK, JR. 


Tool and Manufacturing Works 
533. North Eleventh Street Philadelphia, Pa. 
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HE Rockwell Radiator is the original Mayo 
Honeycomb type which allows a vertical, fast 
flow of water and large air passages. It is 

built sturdy, strong and durable to withstand the 

tremendous vibration of aeroplane motors; it is also 
light—factors which make it entirely efficient for 
aeroplane use. 

We designed and built the first radiator which 
successfully cooled the wonderful Liberty Motor. 

Liberty Motors equipped with 


ROCKWELL 


Mayo Patent 


Motor Radiators 


rendered remarkable service both here in the train- 
ing schools and over the lines in France. 

Since the beginning of the war we have specialized in 
the development of aeroplane devices. We developed 
the first machine gun in this country to shoot through the 
path of a revolving propellor. We probably manufactured 
more machine guns than any other concern in the world. 
We developed and manufactured two of the three types 
of the American Army Aerial Bombs. 

Our war activities on aeroplane guns, bombs and radia- 
tors have given us an unusual knowledge which qualifies 
us as experts on aeroplane radiator requirements. 


MARLIN -ROCKWELL 
¢ eo 8 2 6 fa 7 8 em 
MAYO RADIATOR DIVISION 
14380 ST. AND SOUTHERN BLVD. 

NEW YORK 








Army JN4 Type 








MARLIN-ROCK WELL 
INDUSTRIES 


Standard 
Roller 
Bearings 
Braeburn 
Steel 
Company 
Radiator 
Division 
Marlin 
Rockwell 
Machine_Shop 
Plainville 
Division 
Norwich 
Division 
Heany 
Laboratory 
Insulated 
ire 

Division 
Marlin 

rms 
Division 
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"NORMA" 


PRECISION 
BALL BEARINGS 


(PATENTED) 


AJ machine,” a_ mechanism, reflects the char- 
acter of its builder. From the performance 
of that machine or mechanism, the user 
forms his estimate of the standards, the in- 
tegrity, of the manufacturer. Inadequacy 
in some seemingly minor part evidences 
carelessness and neglect and calls in question 
not only the worth of the machine but also 
the character of the man who made it. 


Manufacturers of ignition appa- 
ratus and lighting generators 
using "NORMA" Ball Bearings, 
fear nobearing troubles or failures. 
And builders of cars, trucks, trac- 
tors, power boats and airplanes 
carrying this high-grade appa- 
ratus, fear no criticism due to 
trouble with their electrical equip- 
ment. 


Be SURE—See that your Electrical 
Apparatus is "NORMA" Equipped 


THE NORMA COMPANY OF AMERICA 


i799 BROADWAY NEW YORK 


Ball, Roller, Thrust and Combination Bearings. 



















a 
he largest selling [ 
quality pencil 
in the world 





PENCIL 


HE variation of a line in ae- 








rial map drawing may mean 
an error of miles. For the most 
exacting work or for simply jot- 
ting down a memo you will find 
the world famous VENUS Pen- l 


cils perfect for your purpose. - 





17 black degrees 
and 3 copying 


For bold heavy lines, 
6B -5B - 4B - 3B 


For general writing 


and sketching, use 
2B -B-HB-F-H 
For clean fine lines, 


2H-3H-4H-5H- 
6H 


Fordelicate thin lines, 
maps, Charts, 


7H-8H-9H 

















Special 14c. Offer 


Send 14 cents for three trial samples mentioning 
degrees. After you find how perfect VENUS 
Pen-ils are, buy them at any dealer. 


American Lead Pencil Co. 


242 Fifth Avenue, New York 


and Clapton, London, England 
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AEROPLANE CRANKSHAFTS 








Nations. 


W YMAN-GORDON HIGH DUTY CRANK- 
SHAFTS did their full duty in Aeroplane 
Motors used by the United States and Allied 


We are justly proud of our contribution to the 
General Aeronautical Program. 








Worcester, Mass. 





W YMAN-GORDON COMPANY 


The Crankshaft Makers 


Cleveland, Ohio 
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foundation of 
bearing performance —chrome alloy steel. 


The remarkable processes developed by this Com- 
pany would amount to nothing, were they not based 
on a superior metal, peculiarly adapted. 

Years of experience have shown that only chrome alloy 
steel has the tough, resilient and lasting qualities necessary to 
uphold the New Departure reputation for strength, stamina 
and serviceability. 


THE NEW DEPARTURE MANUFACTURING COMPANY 
Bristol, Connecticut 330 Detroit, Michigan 
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HE achievement which promises to offer the 
Ay greatest immediate glory in the field of aeronau- 

tical endeavor, and which will perhaps be con- 
sidered by future generations as the supreme accom- 
plishment of aerial navigation, is the transatlantic flight. 
To the nation which will succeed in first effecting this 
great flight, that is, to the constructor of the aircraft and 
to its crew, there will come a lasting credit. No wonder 
then, that the prospect of achieving this feat should fire 
the ambition of many a manufacturer and pilot; what 
more, this problem has actually outgrown the limits of 
private enterprise, for two governments at least, the 
American and British, are officially championing the 
transatlantic flight. 

The project which has the approval of our own 
government consists in crossing the Atlantic by multi- 
engine flying boats, either via the direct route to 
Ireland, or else by way of the Azores. The Navy 
Department has placed Lieut.-Comdr. John H. Towers, 
U. S. N., in charge of the organization for the trans- 
atlantic flight, and work is actively proceeding on a 
flottilla of huge seaplanes of the NC-class with a view 
of putting them in shape for the great venture. Lieuten- 
ant-Commander Towers is one of the three naval aviators 
who were detailed to flying duty in 1911, when the entire 
naval air establishment consisted but of three land- 
going airplanes which had been purchased with the 
initial appropriation of $25,000; his appointment to 
this important post is indicative of the high esteem the 
Seeretary of the Navy has for the professional skill of 
this officer who has consistently been connected with air 
work for the last eight years. His choice augurs there- 
fore well for the success of the Navy’s transatlantic 
flight project. 

A similar enterprise is now maturing in Great Britain, 
where several huge naval flying boats are being pre- 
pared for the great venture. These machines are a 
development of the America, the forerunner of the mod- 
ern twin-engine flying boats, in which Lieutenant Porte, 
R. N., intended to cross the Atlantic in 1914 by way of 
the Azores, when the outbreak of the Great War stopped 
this project. The British transatlantic flying boats 
are similar in size and power to our own NC-class boats, 
except that they are triplanes and are fitted with five 
engines. 


A very important point in connection with the trans- 
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atlantic flight, which holds in store the promise that 
the ocean will be crossed by heavier-than-air craft from 
this side before it will from Europe, is that the pre- 
vailing winds blow in the northern Atlantic from a 
western quarter. This applies only to the direct route 
to Ireland, but in these regions the winds are powerful 
enough to greatly accelerate the progress of an eastward 
bound airplane. On the Southern route, which leads 
through a considerable area of dead calm, only light 
winds are encountered, and these blow in general from 
an eastern or north-eastern quarter. Thus, on the face 
of the problem, the direct route has more inherent assets 
—apart its greater length—than the Southern route. 

The British official project, which is being worked 
out by the Admiralty, relies beside on seaplanes also 
on airships for crossing the Atlantic. This seems sen- 
sible enough in view of the meteorological conditions 
the westbound route involves. The British intend to 
use two or perhaps three rigid airships of the largest 
size for this purpose; two of these crafts, which have 
already made their trial flights, are credited with a 
cruising radius of 8,000 miles, which is more than amply 
sufficient for the purpose in view. It is believed that 
these airships will steer the Southern course, by way of 
Portugal, the Azores and the West Indies, where favor- 
ing winds may be met and where strong adverse wind 
currents are virtually out of the question. 

The contest for the first place in the record of trans- 
atlantic flight thus becomes a race between all the pro-— 
fessional skill and resources the world’s two biggest 
navies can muster, with the United States championing 
the invention of its sons, the Wright brothers, while 
Great Britain divides its favors between seaplanes and 
airships. 

It is furthermore possible that France and Italy, too, 
will enter this great contest, for several airplane manu- 
facturers of both countries have at various times been 
reported as building machines for the transatlantic flight. 
Whatever the outcome of the issue, it is certain that 
the aircraft based on the experience gathered during the 
war have reached that point of perfection where the 
crossing of the Atlantic may be looked forward to as a 
practical certainty during the next few months. When 
this momentous event. will have been achieved, it will 
mark the beginning before long of transatlantic air 
travel. 








One of the most interesting features of the Show was the 
exhibition of various small sporting machines. These include 
the Gallaudet “ Chummy Flyabout,” the Dayton-Wright T-4 
“ Messenger,” and the Navy M-2 type seaplane. ‘The last 
was primarily constructed for submarine patrol work, but 
is certainly a possible sporting machine. Two other sporting 
machines, not actually exhibited, but represented at the Show 
are the Sperry “Sportplane” and the Aircraft Engineering 
Corp. “ Ace.” 

The designers of three of these planes inelude an air-cooled 
power plant in their 
products; the Law- 
ranee and the Indian 


motoreyele engines, 
respectively. In the 
sporting machine, 


anything which limits 
or decreases compli- 
cations is a valuable 
asset — hence the 
justifiable use of air- 
cooled engines. 

The Gallaudet 
“Chummy I lyabout,” 
or more technically 
the E-L2 monoplane, 
is of striking design. 
Its weight full; 
loaded is 1080 Ib. 
and with a wing area 

of 130 sq. ft., the 
wing loading is 8.3 lb./sq. ft., which is fairly high, even 
for a monoplane. The two engines employed are Indian 
motoreyele engines, with no important departures from their 
usual form, developing between 18 and 20 hp. each and giving 
the plane a power loading of 27 lb./hp. The fuel capacity 
is 8 gal., giving an endurance at full power of 2 hours. The 
monoplane has a span of 33 ft., a chord of 4 ft. 6 in., R.A.F. 
15 wing section modified and 2 deg. dihedral. Overall length, 
18 ft. 7 in. The tail areas are as follows: Stabilizer, 12 
sq. ft.; elevators, 8.5 sq. ft.; vertical fin, 2 sq. ft.; rudder, 
4 sq. ft. 

The pilot and passenger are comfortably seated side by 
side, and the vision is good. The incorporation of the side 
by side feature is well justified, for with a dual control in- 
stalled, the possibility of pleasant, easy, unofficial flying in- 
struction is a valuable thing. Flying alone or with pilot and 
passenger in tandem so that communication is diffieult is a 
lonely business. Seated together, the pilot and passenger, 
having reached a safe flying altitude, throttling the engine 
down so as to leave sufficient speed, but saving power and 
strain on the engine, can really enjoy a joy-ride. Nor would 
it seem, from a technical standpoint, that the side by side 
arrangement makes the design of a good shape of body at 
all a difficult matter. 

The propeller drive for the two pushers is another mani 
festation of the tendeney to minimize the danger of engine 
breakdown by employing a twin drive. The single trans- 
verse shaft is driven by a chain from each engine, and by 
means of two disk clutches, either of the two engines can 
drive both propellers. In the ease of one engine stalling, 
there is, under these conditions no tendency for a spin, as 
in the case of twin engines with two separately driven pro- 
pellers. As an offset to these advantages there is the addi- 
tional weight and complication of long shafting, two bevel 
gear systems, ete. 

Another interesting point in this design is the extremely 
low landing gear. This permits the wheels to be half enclosed 
within the boat-like body, with a corresponding decrease in 
resistance. On rough landings, however, the low landing gear 


entails somewhat the risk of the wing tips striking the ground. 

The Dayton-Wright “ Messenger,” a biplane tractor, is of 
much more conventional design. 
4-eyl. air-cooled “ \ 
Ib./hp., with a fuel consumption of 4 gal. per hour. 


It is equipped with a 2-cyele, 
type De Palma engine, weighing 3.7 
With 
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a total area of 106 sq. ft. the plane fully loaded weighs 636 
lb., which is not too high a wing loading, although it is 
still far from the ideal wing loading of a sporting type. 
The speed range is given by the manufacturer as 37-85 
m.p.h. and the engine develops 37 hp. at 2,000 r.p.m. The 
weight empty is 476 lb., with a gasoline supply of 12 gal, 
The single seater cockpit is comfortable and roomy. The 
overall length is 17 ft. 6 in.; the span 19 ft. 3 in.; height 
6 ft. 1 im. 

It has a resemblance to the DeHaviland 
planes, in landing 
gear, attachment of 
wings to center, sec- 
tion, ete. One or two 
interesting features 
are present. Single 
cables are used for 
both flying and land- 
ing wires, streamlined 
with rubber fairing. 
The fuselage consists 
of longerons, veneer 
sides and wood strips 
in lieu of wires. 

The Navy M-2, de- 
signed and built by 
the Loening Engi- 
neering Corp., is cer- 
tainly the smallest 
seaplane in existence. 
It is a tractor mono- 
plane of simple construction, with an overall length of 13 ft., 
a span of 19 ft., and a chord of 4 ft.; the wing area is 72 ft. 
Equipped with a Lawrance 3 cylinder 60 hp. engine, and 
carrying a pilot and 12 gal. of gasoline, sufficient for 2 hours’ 
fight, it weighs 500 Ib. 

An interesting departure is the use of aluminum floats, 
which insures extreme lightness of construction. With a 
narrow chord, the vision—always a difficult problem on a 
monoplane—is excellent. The construction is very simple and 
the bracing of the wings and pontoons is extremely logical. 

For the Sperry “Sportplane,” nothing but the specifica- 
tions is at present available, and it is interesting to inelude 
them here as an advance note. The “ Sportplane” is a twin- 
engine tractor biplane provided with folding wing arrange- 
ment; it is 27 ft. in span, with wings extended 13 ft. 4 in. 
with wings folded, and its overall length is 21 ft. Owing 
to the folding wing arrangement the dimensions of this ma- 
chine are kept at such low figures as to make the housing 
problem an easy one, while on the other hand the twin power 
plant obviously insures greater reliability than a single engine. 
These features are of considerable value in the development 
of civil flying, and the trials of the “ Sportplane” should be 
followed with great interest. The power plant consists of 
two 2-ev~'e, 4-cyl. air-cooled de Palma engines, each of whielr 
develops 37 hp., and drives a tractor airserew of 5 ft. 6 in. 
The filving t is 1,050 Ib., the weight, empty, 576 Ib.; 
the wing loading is 4.5 lb./sq. ft. and the power loading 14 Ib. 
The speed range is given by the manufacturer as 36 to 88 
m.p.h. The seating arrangement is of the tandem type. 

The Aireraft Engineering Corp, ealls its product the “ Ace.” 
This machine is equipped with a 40 hp. 4-eyl. engine, east en 
bloe, and a tubular aluminum radiator placed direetly beneath 
the center section, It has a span of 28 ft. 4 in., lower wing 
22 ft. 10 in. The landing gear has a hickory skid between 
the wheels, which is useful in a sporting machine. 

Constructors have apparently given much thought and eare 
to the small machine, and there is undoubted evidence of a 
sound development, which will meet a popular demand for 
this type of airplane. It may .be safely said that the small 
single-seater sporting airplane is already reaching a point 
of practical utilization. 

A Side-by-Side Machine 

The Thomas-Morse side-by-side two-seater, a little larger 

than the small sporting machines, is an interesting type, 
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which has been designed particularly for civilian use, with 
ample seating room abreast. The cockpit is lined throughout, 
with the control wires beneath the floor. This is one of the 
best examples of the tendency to adopt planes to civilian 
usage. With a total weight of 1,530 lb., a length overall of 
2114, ft., a spread of 32 ft., height 9 ft., the plane has a high 
speed of 90 m.p.h. and climb 6,700 ft. in the first ten minutes. 


Advanced Training and Fast Sporting Types 

Two machines stand out definitely in this class,—the Vought 
VE-7 and the new Packard two-place tractor. 

The Packard has the Lepére touch in its design, with the 
peculiar interplane veneer framework replacing the usual 
interplane struts and wiring-—a type of construction which 
has amply justified itself. Finished in appearance, but con- 
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These two machines are certainly interesting from a sports- 
man’s point of view, though the Vought would be a machine 
for a really first class pilot, not an amateur. 


High Speed Machines 

Another interesting feature of the Show is the presence 
of machines with such extraordinary speed and climb that 
the publie is at first inclined to look askance at the fully 
justified claims-of the manufacturers. Three machines may 
be ineluded in this category: the Loening two-seater mono- 
plane, the Thomas-Morse M-B-3 Scout and the Christmas 
Bullet. Speeds round and about 150-m.p.h. have been at- 
tained without any increase in power over those employed 
during the war, by refined structural and aerodynamic design. 
It is, indeed, a wonderful showing for American designers. 














Curtiss 18-B BIPLANE 


ventional in design, the Packard is mainly of interest because 
of its excellent new engine, and the wonderful engine mount- 
ing. The carburetor has its air intake protruding through 
the lower part of the body, thereby precluding risk of fire. 
The accessibility of the engine is complete and serves as an 
example of what can be done in this direction. By opening 
small doors, it is quite possible to get at the carburetor, the 
ignition or the water pump with a minimum of trouble. The 
engine mounting is an interesting departure from the usual, 
consisting of two channeled plates on either side, carrying 
the engine bearers at their center, and solidly attached to 
the end of the body. The aluminum eowling can be easily 
detached, and earries a great many louvres for the passage 
of air from the radiator. The engine mounting is truly inter- 
esting as an example of what ean be done with skilful design. 
The main data for the machine, the performance being solely 
an estimate, is: Length 25 ft. 0 in.; width 37 ft.; height 
8 ft. 11 in.; weight, empty 1,520 Ib.; gasoline supply 34 gal. 
Maximum speed 102 m.p.h. Climb 15,000 ft. in 34.5 min. 

The Vought VE-7 tractor biplane, commonly known as 
the Blue Bird from the painting of the cowling, is a beauti- 
fully finished job. Fully loaded to 2,000 Ib., the maximum 
speed is close to 110 m.p.h. with the Hispano-Suiza 150 hp. 
engine. Main dimensions are: Span 34 ft. 3 in.; height 
8 ft. 71% in.; chord 4 ft. 71% in.; dihedral 14% deg. Wing 
area 297 sq. ft.; stabilizer 19 sq. ft.; fin 2.3 sq. ft.; rudder 
7.8 sq. ft.; ailerons 37.42 sq. ft.; elevators 17.09 sq. ft. 

It is remarkable what performance has been attained on 
this machine with purely conventional design, refined to a 
high degree. As a useful example of refinement, the main 
plane fittings are enclosed in the wing, and the strut sockets 
are designed flush to the wing surfaces. The machine handles 
remarkably well in the air, and is most sensitive to control. 
On sand test a factor of safety of 9 was obtained. The ma- 
chine in general appeals strongly to both eye and judgment. 





The Thomas-Morse M-B-3 is a single-seater fighter built 
round the 300 hp. Hispano-Suiza engine. It is of fairly 
conventional design, with the well-known Spad truss, which 
seems to be a very happy compromise between the type with 
one pair of struts on either side and unduly heavy spars, and 
the type with two pairs of struts on either side with the ordi- 
nary wire or cable trussing. The main dimensions are: 
Length 19 ft. 0 in.; width span 26 ft.; height 8 ft. 0 in.; 
tractor biplane. The weight empty is 1,360 lb., the gasoline 
supply, ample for a machine of this type, is 65 gal., and 
the gross weight is 2,050 lb. The power loading is thus less 
than 7 lb./hp., and this, together with the cleanness of the 
design, fully explains the maximum speed of 163 m.p.h. and 
the climb of 10,000 ft. in 4 min. 52 see. 

One very interesting deduction in the design of fast air- 
planes is that it is possible to employ either a monoplane, 
a biplane or a triplane, and obtain equally remarkable results. 
Thus we have the Thomas Biplane with a speed of 163 m.p.h., 
the Curtiss Triplane with a speed of 151 m.p.h., and the 
Loening monoplane with a speed of 145 m.p.h. 

The Loening monoplane, well known by now, achieves a 
tour de force in obtaining such high performance with high 
useful load, two men, full armament and ample gasoline 
supply. The monoplane also carries with it the advantage 
of simplicity—clearly seen on a cursory examination at the 
Show. 

The Christmas Bullet of the Cantilever Aero Co. presents 
a great many curious features. Though perhaps fully official 
figures are not yet available, yet there is no doubt that its 
speed and climb are extremely notable. The main point of 
interest is the biplane structure without interplane bracing. 
The wings are not of extreme thickness and taper towards the 
tips. There is no doubt that metal reinforcement of one char- 
acter or another is employed. The wings are of flexible con- 
struction. As regards safety, the construction of this machine 
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still remains to be demonstrated. The very high body, not 
aerodynamically advantageous, is necessitated by the trussless 
construction. 


The figures for these machines lead one to believe that speeds 


of 200 m.p.h. are not far distant, 


A Fighting Ship of the War 
The DeH4 is there and is beheld with a sort of gentle 
melancholy by those who watehed its glorious work during the 
war. Once rated as a high speed fighting machine, it still 
makes a fair showing, but how far outdistanced by the high 
speed machines just dealt with! The Dayton-Wright exhibit 
a mo ‘el of the Honeymoon Express, which is a modificat.on 
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10 in.; gap 8 tt. 6 in.; wing area 1,070 sq. ft. It has a max. 
imum speed of 113 m.p.h. and a elimb of 10,000 ft. in 15 min, 
The structural work of the Glenn L. Martin is really a lesson 
in design, in rugged and robust construction. The bracing of 
the two engines to the central nacelle appears logical and 
correct to the eye. The landing gear is very skilfully disposed, 
so that there is one wheel directly under each engine and two 
wheels under the central fuselage. The tunneling of the bottom 
of the body to permit the mounting of the lower gun has intro- 
duced difficulties in trussing which have been solved in a simple 
and light manner. 

Beside the Glenn L. Martin, the Caproni, in spite of its 
excellent service during the war, looks somewhat fussy and 
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of the DeH9 with provision for two passengers, side doors, 
movable chairs, ete. It is satisfactory to think that at least 


the DeH4 is doing useful work in the mail service. 


Multi-Engined Machines 

The exposition was particularly well favored in showing 
three multi-engined machines, all of the night-bombing types 
the only important night-bombers built or rebuilt in the 
U. S. A. during the war—the Handley-Page, the Glenn Martin 
and the Caproni. The American ship shows up very much 
better than the two foreign machines, but all three have an 
excellent appearance and are quite obviously an introduction 
to commercial transportation. 

The Glenn L. Martin twin engine machine, built during the 
war to fulfill the requirement of night and day bombing and 
long distance photography, is certainly well adapted for pas 

-gsenger or mail service, a load of one ton of mail or of twelv: 
passengers being well within its power. With a gross weight 
of 9,663 Ib., it has the following main dimensions: span 71 ft. 
5 in.; chord 7 ft. 10 in.; overall length 46 ft.; overall height 7 ft. 


unrefined. The fittings to an American eye look clumsy. Of 
course, it must be remembered that this machine is of con- 
siderably older design than the Martin. 

in the Handley-Page, the designer has preferred to earry 
one body rather than have the extra structural complications 
of the two Caproni bodies. One is impressed by the extent 

which the fuselage extends forward of the wings, provid- 
ing the best possible vision for the pilot and gunner. The 
immense steel tubes in the landing gear are also impressive. 
The hinging back of the wings does much to do away with 
the difficulties attendant on the use of machines of such a 
large span. 

The weight of the machine fully loaded is 14,400 Ib, The 
wing area is 1,650 sq. ft., with two Liberty-12 engines, the 
power loading is 18.0 lb. hp. The maximum speed of the 
Handley-Page as an offset to its higher useful load, is con- 
siderably less than that of the Glenn Martin, being only 94 
m.p.h. 

These three machines are worthy of much careful study by 
anyone interested in aerial transportation. Capable of earry- 




















March 15, 1919 


ing ten or more passengers with part of the power plant out 
of commission, and having a much greater range than the 
smaller single seater and two seater machines, the multi- 
engine airplanes have decided possibilities. 


Italian Impressions 
Beside the Caproni already dealt with in connection with 
the multiple engine machines, two Italian machines are ex- 
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passengers, exclusive of the crew. It will prove of ideal size 
and speed for passenger traffic, 

Another exhibitor of a sporting flying boat is the Aero- 
marine Co. Their Model 50 should particularly appeal to 
sportsmen owing to its comfortable equipment, with the cabin 
closed in by a transparent hood. The power plant is an 
Aeromarine 6-cyl. 130 hp. type L engine. The overall dimen- 
sions are: length 25 ft. 6 in.; width 48 ft. 4 in.; and span of 








Curtiss MF Fiyine Boat 


hibited, namely, the SVA and the Balilla. The characteristic 
features of these two machines are the rigid tubular trussing 
of the wings and the special form of the body. This passes 
from a rectangular to a triangular section, which gives a very 
efficient aerodynamical form. The bodies are built of wooden 
longerons, plywood bulkheads and veneer sides, and form a 
most beautiful example of veneer construction. The Warren 
truss construction in the wings euts down head resistance, 
allows cables to be dispensed with and avoids frequent regu- 
lation. The Italians have made a eareful study of streamline 
strut construction, and their handiwork deserves considerable 
attention. 
Flying Boats 

One of the most salient impressions of the Show is the 
presence of many flying boats, some of huge proportions. The 
Navy F-5-L is a huge and impressive twin engine machine. 
With one side of the wings uncovered and the boat hull 
stripped of its veneer covering, it is a most interesting and 
instructive exhibit, The armament is not the least remarkable 
feature of the F-5-L. A 9-pdr. Davis Q-F non recoil gun 
in the bow of the boat and eleven Lewis guns form a very 
effective armament. The flying boat is equipped with two 
tractor serews, and has the following dimensions: length 
overall 49 ft. 344 in.; height 18 ft. 914 in.; chord 8 ft. 0 in.; 
gap 8 ft. 10%. in.; total wing area 1,397 sq. ft. Weight 
empty 8,250 lb., and useful load 4,750 lb. It has two 330 hp. 
Liberty engines, with a maximum speed of 87 m.p.h, and 
an endurance of 7.9 hr. The F-5-L seems really useful, not 
only for submarine patrol and navy convoy services, but 
also for civil and commercial purposes. 

The Curtiss Co. exhibits its Model M.F. and the H-16-A 
flying boats. Model M.F., a sport flying boat, is the smallest 
of the Curtiss flying boats and, at the same time, one of the 
most popular. It is a “ pusher” type with the propeller and 
engine located in the rear of the pilot’s seat. It has a wing- 
span-of 49 ft. 93 in., is 28 ft. 10 in. in length, and 11 ft. 
934 in. in height. It weighs 1,800 lb. empty, and will carry 
a useful load of 636 lb. It is driven by a Curtiss 0XX 100 
hp. engine or the new K-6 150 hp. engine. The H-16-A 
flying boat is driven by two 400 hp. Liberty engines. Two 
guns and a gunner are carried at the bow and behind them are 
two pilots. In the rear part of the boat, two guns are arranged 
to be fired through windows in either side of the hull. It will 
earry 3000 Ib., over one-third of which may be left free for 





upper plane 48 ft. 4 in.; of lower 37 ft. 4 in.; with a chord 
of 6 ft. 3 in. and stagger of 12 inches. Weight of machine 
empty is 1,925 lb. and when loaded it is 2,500 Ib. Landing 
speed of 48 m.p.h., maximum speed of 80 m.p.h.; time of 
6 2,900 ft. in 10 min. It is a sporting machine pure and 
simple. 

A flying boat which has been developed mainly for coast 
patrol work but nevertheless embodies great commercial pos- 
sibilities is the HS-2-L of the L. W. F. Co. As fitted for 
naval service, this machine carries two pilots, a gunner, a 
machine gun and four large bombs. It is powered with a 
360 hp. Liberty twelve-cylinder engine and has an endurance 
at full speed of 4 hr. It has a span of 75 ft., a weight, empty, 
of 4500 Ib. and earries a useful load of about 2200 Ib. A 
machine gun is placed on a flexible mount in the gunner’s 
cockpit; the four bombs are placed under the wings. A 
special bomb sighting apparatus is also mounted in this 
cockpit. It is equipped with a complete radio outfit and dual 
control. This machine is equipped with a complete set of 
specially designed Naval instruments, including gyroscopic 
compass and lights for night work. Fully loaded it has a 
speed range of from 45 to 91 m.p.h. and a climb of 3000 ft. 
in 10 min. 


Seaplanes 


Among the many interesting seaplanes at the Show, the 
Boeing seaplane C-1-F deserves somewhat more lengthy 
notice, as it has not been fully described hitherto. A biplane 
two seater tractor, it is an advanced modification of the Boeing 
type “C” seaplane used by the Navy Department for train- 
ing purposes during the recent war. A single float only is 
employed, and the power plane carries the Curtiss 0XX-2 
8-cylinder engine. The dihedral has been increased to 2%4 
deg. The wing structure has the Boeing charaeteristic of a 
50 per cent stagger and 2% deg. décalage, which helps in 
maintaining longitudinal stability, The center cabane struts 
are made of seamless steel tubing with special steel terminals, 
giving a simple, efficient and sturdy center section construc- 
tion. The forward construction of the cabane eliminates fore 
and aft stays, and furnishes substantial means of bracing 
the side radiators. Wing tip floats are provided of conven- 
tional form and securely braced to the lower wings. 

The underwater lines of the central float provide quick get- 
away and easy landing without spray or water disturbance 
and the machine is stable in get-away, landing and taxying 





























even in rough seas, with winds as high as 30 m.p.h. The float 
is of two-ply laminated construction, and with cotton and 
marine glue between the laminations. The external float fit- 
tings are such as to facilitate rapid assembly. 

The body is of the conventional longeron truss type with 
metal frames for engine bearers. The seats are made from a 
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Liberty, it has a maximum speed of 130 m.p.h and a climb 
of 8,100 ft. in 15 min. For a heavy seaplane this is just as 
wonderful as 150 m.p.h. of the fast land machines. 

Another notable type of seaplane is exhibited by L-W-F 
Engineering Co., Model VH-1l. It is similar to Model V-1 
of the same manufacturer, but is equipped with pontoons 
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THomaAs-Morst MB-3 SINGLE-SEATER FIGHTER 


series of ash slats, conforming to the altitude of the occupant 
and covered with detachable upholstery. The cushions are 
stuffed with Kapoe and are readily detachable for use as life 
preservers in emergency. The Dep dual control includes an 
adjustable rudder and adjustable rudder compensation for 
distance service. 

The main data on the machine is as follows: wing area 
493 sq. ft., aileron 36 sq. ft., elevators 30 sq. ft. (no stabilizer 
is employed in view of the longitudinal stability provided by 
the stagger déealage), Rudder 12 sq. ft., vertical fin 6 sq. ft. 
The span of the upper wing is 42 ft. 11% in.; span, lower 
wing, 42 ft. 114% in.; chord 69 in.; gap 72 in.; length overall 
27 in.: height overall 12 ft. 11% in.; dihedral 1 deg.; stagger 
2914 in. The performance is satisfactory; climb to 1800 ft. 
in 10 min.; maximum speed 70 m.p.h.; landing speed 38 
m.p.h.; endurance at full speed 2'% hr.; weight fully loaded 
2445 Ib. 

The Gallaudet D-4 is another evample of the single pontoon 
type of seaplane. The most interesting feature in this machin 
is the propeller drive, which is formed by a long shaft from 
an engine, placed in the front end of the body. This has the 
advantage of placing heavy weights in front and not in a dan 
gerous position behind the pilot, while at the same time, 
with the pusher serew extra slip stream resistance on tli 
fuselage is avoided. The Gallaudet D-4 really makes a won 
derful showing. With a gross load of 5430 and a 12-eyl. 


ISSUED JAN. 7, 1919 
1,290,102—-To Nelson W. Dalton, Buffalo, N. Y., assignor to Curtiss 
Aeroplane and Motor Corp Landing-gear construction 
1,290,236—To Henry Kleckler, Buffalo. N. Y., assignor to Curtiss Aero 
plane and Motor Corp. Tail-skid for aeroplane 
.290,348—To James William Rairden, Chattanooga, Tenn Airship. 
,290,235—To Henry Kleckler, Buffalo, N. Y., assignor to Curtiss Aero 
plane and Motor Corp. Triplane 
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1,290,481—To Anthony Aster, Rochester, N. Y. Airplane 

1,290,836—To: James F. Jones, Akron Ohio, assignor of one-third to 
Shelby F. Wallace, Akron, Ohio. Aeroplane 

1,290,847—To Geo. C., St. Louis, and Calvin Pearson, Fresno, Cal., 
Airship. 

1,290,549-——To Harry Garden, London, Ohio. Airship 

1,.290,.831—To Albert John Fortescue, Arnecliffe, near Sidney) New 
South Wales, Australia. Aerial machine. 

1,290,669—To Henry W. Schmidt, New York \eronautical apparatus 

1,200.798S—To Joseph Edgar Stanger, Bridgton, N. J Life saving 
device for aircraft. 

1,290,136—To Warren 8S. Eaton, Plainfield, N. J Aeroplane 

1,.290,280—To John W Miller, Seattle, Wash., assignor to Boeing 
Aeroplane Co., Seattle, Wash ; 

1,.290,841—To Joel Walter Millican, Fort Worth, Tex., assignor of one 
half to O. Kilander, Fort Worth, Tex. Aeroplane 

1 


.290,843—To James Joseph Murray, New York. Aeroplane. 
1,290,857—To Oscar H. Wisenant, Rochester, N. Y. \eropl! ine. ; 
1,290,.237—To Henry Kleckler, Hempstead, N. Y., assignor to Curtiss 
\eroplane & Motor Corp. Engine, Beg. mounting 


instead of landing gears, There are two main pontoons but 
without any wing floats. It is provided with a 140 hp. Sturte- 
vant engine, with 6 hr. air endurance. The body is of the 
monocoque type. Single control is installed in the rear coek- 
pit. The high speed is 85 m.p.h. and the low speed is 42 
m.p.h, The climb is 3,500 ft. in 10 min. The weight fully 
loaded is 2,700 Ib., with a total wing area of 490 sq. ft. It 
has a useful load of about 1,000 Ib. and would be ideal for 
a water express route or for a sporting machine, 

The Curtiss HA seaplane is distinguished by a high speed 
of 130 m.p.h., which speaks for itself. It exhibits a rather 
large body, permitting a free flow of air behind the radiator, 
and also the installation of the gasoline tank right under the 
engine; the consequent massing of weights influences the ma- 
neeuvrability favorably. 


General Impression 

A mental comparison with the Show of 1917 indicates 
progress in size and performance, as well as a general trend 
toward specialization. The main features of construction 
remain the same. While there is greater structural refinement 
aerodynamically, the machines are also much eleaner looking. 
Follow through in stresses is in general more logical. More 
attention is given to the civilian machine, and there is not a 
shadow of a doubt that immediate civilian application in a 
great many directions is immediately possible. 


Aeronautical Patents 


1,290,838 fo Henry Kleckler, Buffalo, N. Y., assignor by mesne as 
signments to Curtiss Aeroplane & Motor Corp., Buffalo, N. Y. 
Aeroplane construction 

1,290,281 To John W. Miller, Seattle, Wash., assignor to Boeing 
Aeroplane Co., Seattle, Wash Fitting for Airplane. 

1,290,.832—To Wm. A. Gibbons, Flushing, N. Y., assignor to American 
Rubber Co. Aeroplane structural element 

ISSUED JAN, 14, 1919 

1,291,668S—To Irwin G. Burton, New York City. Alighting and launch 
ing Stage for Aeroplanes 

1,290,979—To Percy T. Griffith, New York City. saloon, airship, and 
other levitating bodies. 

1,291,676 fo John R. Gammeter, Akron, Ohio, assignor to the B. F 
Goodrich Co., New York City Pneumatic tire structure, 

1,291,686—To William Reiferscheid, Chicago, Ill. Airship. 

1,291,260 fo William P. Thompson, Liverpool, England. Wing plane 
of flying machines. 

1,291.679—To Kaeman Kurose, Seattle, Wash Aeroplane. 

1,.291,354—To Jennings Grant Ambrose, San Diego, Cal. Airship. 

1,291,126—1 James Robertson Porter, London, England. Aeronau- 
tical machine 

1.291.687—To Jobn J. Reynolds and Arthur H. Jenkins, Ruleville, Miss. 
Dirigible balloon 

1.291.254—To Alexander Blair Thaw, New York City. Actuator for 
Aeroplane stabilizers. 

1,291.678-—To Henry Klecrler, Buffalo, N. Y Assignor to Curtiss 


\eroplane & Motor Corp Wing Construction. 
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The signing of the armistice found the Airplane Engineering 
Department ready to deliver for production an airplane, the 
USD-9A, which met the requirements of the Air Service both 
as a day bomber and as a reconnaissance machine, at the same 
time harmonizing fully with the Liberty engine, and was 
entirely suitable for quantity production by American methods. 


The USD-9A Airplane 


SPEED AND CLIMB PERFORMANCE 
7——Reconnaissance---—, r— Day Bomber—, 


Altitude Speed Time Speed Time 
4 a m.p.h. m.p.h, 
0 126 0 121 0 
6500 120 9’ 15” 116 12’ 
10,000 118 16’ 40” 114 22’ 
15,000 107 85 


Service Ceiling 17,000 ft. 14,300 ft. 
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The following very complete data are now available on this 
machine, which is a two-seater tractor biplane. 





MAIN DIMENSIONS 

Overall length, 30 ft. 2% in. 

Overall height, 10 ft. 6 in. 

Height of propeller axis above ground, machine at rest, 7 ft. 2 in. 

Height of propeller axis above ground, with plane in horizontal 
flying position, 5 ft. 9 in. 
Total wing area, including ailerons, 490 sq. ft. 
Wing section, combination R. A. F. 14 and 15. 
Upper wing area, 251 sq. ft. (including center section). 
Span, upper wing, 45 ft. 11 in. 
Chord, upper wing, 5 ft. 9 in. 
Lower wing area, 239 sq. ft. 
Span, lower wing, 45 ft. 11 in. 
Chord, lower wing, 5 ft. 9 in. 
Gap, 6 ft. 1% in. 
Stagger, 12% in. 
Sweepback, none. 
Décalage, none. 
Dihedral, 3 deg. for both wings. 
Aileron area (4), 72.28 sq. ft. 
Stabilizer (adjustable) area, 39.06 sq. ft. 
Stabilizer setting to lower wing chord, 0 deg. 50 min. positive to 
deg. 40 min. positive. 
Elevator area, 23.64 sq. ft. 
Fixed vertical fin, 5.21 sq. ft. 
Rudder area, 13.53 sq. ft. 

FACTORS OF SAFETY FOR WING TRUSS 

Low speed, by stress analysis, 5.54. 
High speed, by stress analysis, 5.36. 
Sand load test, 6.5. 


Ww 


POWER PLANT 
Standard Liberty-12, 400 hp. at 1700 r.p.m. 
Propeller, 9 ft. 10 in. dia., 6 ft. 3 in pitch. 
Fuel consumption, 0.509 Ib. per b.bp.-br. 
Oil consumption, 0.0373 1b. per b.hp.-hr. 
Main fuel tank capacity, 134 gal. 
Reserve fuel tank capacity, 8 gal. 
Oil supply, 96 Ib. 
Fuel weight, 842.6 lb, 
Water carried, 125 Ib 
Cooling area of honeycomb-cell core, about 219 sq. ft. 
ARMAMENT 

Forward, one fixed Browning gun with synchronized 
gun control, and 750 rounds of ammunition. Rear cockpit, two 
parallel flexible-turret Lewis guns, 970 rounds of ammunition. 

Six 50-lb. wing bombs and two 110-lb. fuselage bombs. 
GENERAL EQUIPMENT 
receiving apparatus 


Two blades. 


Machine guns: 


Wireless sending and (reconnaissance machine 


only). 
Photographie equipment 
Interphone system. 
Very signal pistol and cartridges. 
Two oxygen apparatus. 
Electrically heated clothing. 
Fire extinguishing apparatus, 

Usual instruments. 


(reconnaissance machine only). 














THREE-QuARTER Front VIEW oF THE USD-9A 


WEIGHT DISTRIBUTION, WING LOADING AND POWER LOADING 
Reconnaissance. Day Bomber. 
521 


Weight with full load.............. lb. 4987 Ib. 
Pe Seren rrr ee 9.23 Ib. 10.18 Ib. 
OS eS RR er err 11.30 Ib. 12.47 Ib. 


Weight Distribution— 

(a) Structural weight, including 
wing truss, fuselage seat, con- 
trol and engine mounting, con- 
trol surface and landing gear. 

(b) Power plant, including water, 


31.5% 26.9% 


tanks, piping, exhaust mani- 
fold and propeller........... 31.6% 28.9% 
(c) Military load, including pas- 
sengers, guns and all equipment 16.4% 25.4% 
Cie.) ee Ree yee 20.5% 18.8% 
Body 


The USD-9A body is of modified truss design of rectangular 
section, in which veneer side panels are used for the greater 
portion of the length over a framework of longerons and 
struts; the veneer is stiffening the construction somewhat and 
thus eliminates some of the usual internal bracing. The body 
is made in two sections so that the rear end, carrying the em- 
pennage and tail skid, is detachable. The two parts are secured 
to one another by butt-joints in the longerons, reinforced with 
gusset plates, aft of the gunner’s cockpit. 

The weight of the body complete including engine bearers, 
rudder bar supports, ete., is 340 lb. 

The overall length of the body is 25 ft. 10 1/16 in. And its 
dimensions at the largest cross section, just forward of the 
pilot’s cockpit are 35 19/32 in. deep by 28 11/16 in. wide. 
The forward portion of the body is thoroughly stiffened by a 
system of vertical and diagonal struts, to take the various 
stresses imposed by the engine, and the weight of the fuel 
tanks, ete. 

The material used in the four longerons is ash, with the ex- 
ception of a portion of the lower longerons, extending from 
the front landing gear strut attachment to the rear of the 
pilot’s cockpit, this section being of spruce. The longerons are 
114 in. square, with the exception of the spruce portions, which 
are 114 in. wide and vary from 114 to 61% inches deep. The 
longerons are lightened somewhat between the struts in the 
rear end of the body, by routing out the under side of the top 
pair and the upper side of the lower pair. Three-ply veneer 
is used of total thickness 3/32:in., two outer plies of mahogany 
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running longitudinally and a poplar-core with transverse grain, 
each ply being 1/32 in. thick. Owing to the use of the veneer 
sides, very little wire bracing is employed as far back as the 
rear cockpit. 





Wing Structure 


The wing section employed in the USD-9A is a development 
of the RAF-15 type, but made slightly deeper at the spars, 
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Mounted in a vertical rack to the rear of the engine and 
transversely to the body is an adjustable booster radiator, 
which is connected in series with the nose unit. The auxiliary 
radiator may be lowered to project 91% in. below the bottom 
cowl of the body or drawn up into the body until only the edge 
of the lower tank is exposed. The overall dimensions of this 
unit are 2434 in. width by 125% im. height with a core thickness 
of 4 in. Its effective frontal area is 1.23 sq. ft. and the total 
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THREE-QUARTER REAR VIEW OF THE USD-9A 


and with the camber somewhat reduced. The wings are built 
up in conventional manner with two solid spars of spruce, 
routed out between compression ribs. The front spar is 4 in. 
deep by 24 in. wide, the rear spar is 3 21/32 in. deep by 2% 
in. wide. The spars are spliced at mid-length with a 10 to 1 
plain scarf splice with seven ash dowels staggered, taped 
throughout its entire length. 


cooling surface is 41 sq. ft. It weighs 24 lb. empty and has a 
capacity of 13 lb. of water. 


Gasoline System 


A special gasoline system developed at MeCook Field is used 
on the USD-9A. The main supply tank has a capacity of 134 
gal. with feed to the carbu- 





The wing ribs are made of 
three-ply veneer 5/32 in. thick, 
with a poplar-core 3/32 in. 
thick with longitudinal grain, 
and outer face plies of birch 
1/32 in. thick, with the grain 
vertical. 


Empennage 
The empennage is of a 
familiar type of construction, 
ample strength and light weight 
and calls for no special com- 
ment. 


Undercarriage 
The underearriage 
of two pairs of solid spruce 
struts of streamline section, | 
supporting a streamline axle |§ 
through rubber shock absorb- 
ers of the usual design. The 
wheel tread is 6 ft. Standard 
64-spoke wire wheels are used, 
covered with fabric disks and 
carrying 750 by 125 mm. air- 
plane tires. It has a complete 
weight of 149 Ib. 


consists 





Cooling System 


A nose radiator is fitted with a core of the usual honeycomb 
type, with a frontal area of 5.34 sq. ft., and a total cooling 
surface of 178.0 sq. ft. The weight of the nose radiator is 
95 lb. and it carries 63 Ib. of water. Running entirely around 
the outside of the nose radiator core and its upper and lower 
headers is a separate compartment, 7% in. wide and of the same 
depth as the core which acts as an expansion chamber for the 
cooling system. A set of horizontal aluminum shutters 1s 
mounted across the front of the nose radiator. These are set 
in any desired position by the pilot by means of a double 
Bowden wire control and a small ratchet lever, mounted on the 
right side of the cockpit. 





PASSENGER COMPARTMENT OF A DH-9A, THE BritisH COUNTER- 
PART OF THE USD-9A 


retors by means of two Vane 
gasoline foree pumps, driven 
irom the crankshaft by flexible 
shafting; and an 8-gal, gravity 
tank, located in the center sec- 
tion of the upper wing span. 
While the USD-9A has been 
designed for the purpose of 
filling the want of a convertible 
two-seater fighter, reconnais- 
sance and day-bomber machine 
of high performance, this air- 
plane is also applicable to the 
demands of aerial transporta- 
tion. The British counterpart 
of this airplane, the DH-9A, 
has actually been fitted with 
passenger accommodations, as 
may be seen in one of the ac- 
companying illustrations, and 
is being employed in the so- 
called Conference Mail service, 





which carries important 
personages and government 
dispatches from London to 


Paris and back. 


British Air Force Strength 


According to a report made public in London, in August, 
1914 the British naval and military air services together num- 
bered only 285 officers and 1853 men of other ranks. In No- 
vember, 1918, there were 30,000 officers and 264,000 men. At 
the outbreak of the war Great Britain had 166 airplanes, 
forty-five seaplanes and seven airships, while at the close of 
hostilities she had 21,000 airplanes, 1300 seaplanes, and 103 
airships. Besides this, there were 25,000 airplanes and sea- 


planes being built and 55,000 airplane engines under contract. 
The Women’s Royal Air Force, which was not in existence 
in 1914, numbered at the close of hostilities 23,000. 
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For some time past the Empire Art Metal Co. has been 
conducting persevering and successful experiments in the ap- 
plication of metal construction to the airplane. The accom- 
panying illustrations and the following brief description will 


Kmpire Art Metal Construction in the Airplane 


bility and resistance to fire, and the possibility of further 
refinement and lightening in construction, steel wings certainly 
seem promising, 

Steel struts compare very favorably with wood on a basis 
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ALL-STEEL LOWER WING PANEL oF A JN-4 AIRPLANE 


give airplane constructors an idea of the valuable work of 
this firm, to be followed by a full description at some later 
date. Almost the entire structure of the airplane is covered, 
and the show exhibit of the company comprises an all-steel 
wing and steel struts, and all-steel tail surfaces. 

In the construction of metal wings attention has been econ 


of strength for a given weight of strut, but they also offer 
the advantage of having less aerodynamic resistance. Owing 
to the facet that the modulus of elasticity of steel is nearly 
twenty times as great as that of wood, a section of much 
smaller maximum thickness can be used with a corresponding 
gain in aerodynamic resistance. 
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centrated on the wings of the JN-4 D type of biplane. The 
usual wooden type of wings has been replaced successfully 
by the steel product without any difficulties in adaptation, in 
the U-design of suitable fittings, ete. Comparative sand tests 
have been carried out at MeCook Field on JN-4 D wooden 
wings, unheat-treated steel wings, and heat-treated wings, 
under exactly the same conditions. The results of these tests, 
given herewith, are the best criterion as to the merits of this 
construction. 


Weight of 


Complete JN4D Factor of Safety 


Type of Wing Wing Truss. Under Sand Test 
Wood in a ee 398 7.2 
Steel unheat treated........ 424 6.9 
Steel heat treated........... 425 9.0 
Considering the production possibilities of steel, its dura- 
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ER FOR A USA-C2 AIRPLANE 


A series of tests on Empire steel struts of an average length 

some 60 in. and a thickness of .026 in., made of rolled 
steel sheet but welded along the front edge, gave results on 
which the following table is based. 


ot 


Thick- Max. ' 
ness of Weight Weight Thick- Maxi 
Length. Section. per Ft. Per Ft. ness, mum 
Strut Type In In in Lb. Perct. Perct. Load. 
Empire steel struts 60 1.06 53 100 100 1,660 
(test average) 

Spruce struts of same cal 
culated strength 60 1.28 .62 116 120 1,760 
(calculated ) 

Spruce struts of same ca 
culated weight 60 1.10 53 100 112 1,310 
(calculated) 

Spruce struts of same cal 
culated size 60 1.06 43 80 100 840 


(e leulated) 
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For the same weight, a hollow steel strut is much stronger 
than a spruce strut, and has a smaller maximum diameter. 
For the same strength a steel strut has a smaller maximum 
diameter and weight than a spruce strut. Besides these ad- 
vantages, the steel strut is a true production proposition with 
less possibilities of rejections and defects. 

In control surfaces the Empire Art Metal Co. have pro- 
duced an absolutely reliable product, and which is adaptable 
to any type of airplane or seaplane. On sand test these 
control surfaces have proved free from local weaknesses in 
design, have a light weight per square foot, and are of ample 
strength. 

A set of control surfaces built for the USA C2 (as indi- 


The Liberty Starter 


A number of features of unusual interest from the engi- 
neering standpoint are to be found in the new Liberty starter 
for aircraft engines, which is the product of the Liberty 
Starter. Corporation. The Liberty starter was submitted to 
the Bureau of Steam Engineering of the Navy Department 
some months ago, “ 
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eated in Figs. 2 and 3), made of unheat-treated steel of a 
tensile strength of less than 60,000 Ib./sq.in. developed the 
following strength: 


Weight 
Surface. Weight. Sq. Ft. Ultimate Load. 
Sq. Ft. Lb. ». Lb. Sq. Ft. 
OORT CO COE 26% 21 .794 42 
EE PT aR 34 32% .960 ° 
IR ia Em, 6d inal, ocr Sad 12% 10% .86 44.8 
Paik Snot eraceis oie: ¢ 4 Gated 7% 11 1.52 44.8 


* Undamaged carrying elevator load as above and 30.5 Ib./sq. ft. on 
stabilizer. 


This compares more than favorably with any wooden sur- 
faces available. 


for Aircraft Engines 


shaft. This has been accomplished in the Liberty starter 
by the use of reduction gears, which are so arranged that at 
least one-quarter of the diameter of the gears is in mesh at 
all times, 

The Liberty is the only starter that combines electrie and 
; hand cranking; it 





where it passed 
most satisfactorily 

all preliminary 5 
tests. As a result, 
the Navy placed 
an order for a 
number of these 
starters which have 
since been deliv- 
ered. 

Among 
vantages 
following : 

(1) A single 
compact unit 
which encloses both 
hand starting gear 
reduction and the 
electric starter in 
one unit. 

(2) Hand start- 
ing attachment for 
cranking engine, if 
trouble should de- 
velop owing to run 
down batteries, ete. 

(3) A unit align- 
ing directly with 
the crankshaft of 
the engine throws 
no strain upon the 
engine bearings 


ad- 
the 


its 
are 








develops nearly 2,- 
000 ft. Ib. on the 
crankshaft. 

In the attach- 
ment of thé starter 
to a large engine, 
no change, what- 
ever, is necessary, 
it being fitted 
direct to the crank- 
case, opposite the 
propeller end, the 
splines on the en- 
gine shaft fitting 
those in the hub of 
the gear attached 
to the engine erank- 
shaft. The starter 
is entirely self-con- 
tained, and after it 
has performed its 
function as a start- 
ing device, it acts 
as a small fly- 
wheel, avoiding the 
necessity of the en- 
gaging or disengag- 
ing of any gears, 
clutches or driving 
mechanism. 

Provision is 
made on the starter 
case for the attach- 


2 
f 








and the starting 
unit becoming, as 
it were, a part of 
the crankcase. 

(4) The mounting of the starting unit on the end of the 
cranking shaft opposite to the propeller end—thus doing away 
with head resistance, freakish design radiators, ete. 

(5) Oil and waterproof features as the entire starting 
unit is enclosed so it is protected from the elements. 

(6) The starter With the hand cranking attachment weighs 
about one-third less than any separate hand and electric 
starter not combined. 

Thus far these starters have met all demands made upon 
them, and it is expected that as soon as the Liberty Starter 
Corporation completes its factory, which is now building at 
Poughkeepsie, N. Y., to continue the manufacture of starters 
for the Navy and Army, as well as for export. It has been 
demonstrated that a starter is absolutely essential to the safe 
and efficient operation of airplanes, but that a much more com- 
pact and efficient device is necessary than for the automo- 
bile, because the airplane engine is not fitted with a flywheel; 
therefore, the starter must be.attached direct to the erank- 


Fig. 1. Liperty 


StTarTeR ASSEMBLED 


ment of synchroniz- 
ing gears, gen- 
erator or starting 
magneto, where engines are fitted only with magneto ignition. 
By the attachment of the generator, current can be supplied 
for recharging the starting battery, as well as for lights and 
wireless service. In short, it is a complete electric generating 
and starting system, at a weight of little more than the aver- 
age hand geared starter. 

Fig. 1 shows the starter completely assembled and ready 
for attachment to a Liberty aircraft engine. Part 1 is the 
electric motor, whieh is used for electrical cranking; part 5 
is the place where the hand-crank can be attached to crank 
the engine through a portion of the reduction, thus enabling 
che aviator, in ease of failure to his electrical equipment, to 
crank the engine by means of a small hand-crank without 
touching the propeller. Part 2 is the casing which en- 


closes the gear reduction; this is made oil and water tight,. 
the gears revolving in a bath of oil at all times. Part 
3 is a switch handle which connects to a cord, ete., in the 
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reach of the aviator for electrical starti 


means. 
ing accessories to be driven by the crankshaft of the 


operating the 


electric generator, machine gun synchronizer, ete. 
connects directly with the crankshaft, being keyed to it by 
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Part 4 is a plate which can be detached for mount- 
engine, 


Part 7 
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gear 15, within the internal gear 16. But while in erank- 
10 is locked by reason of the pawls in 
conjunction with the starting switeh, the rotatine of the ee- 


eentrie gear 


ing, it ratehet gear 


causes internal gear 17 to revolve, thus erank- 


ine the engine. Vhen the engine rotates under its 


own 
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Figs. 2 anv 3. 
means of external splines. Pads are provided on part 6 
for bevel gear mounting if the hand-crank is to be mounted 
at right angles to the erankshaft. 

Fig. 2 shows a partially dissembled view of the interior,, 
Part 


which is held when starting by 


showing the motor pinion which meshes with gear 9. 
10 is a one-way rachet gear, 
pawls (not shown) when the starting switch is operated. 
Part 11 is a gear which corresponds with opening in the 
erankease for driving before mentioned accessories. The in- 
terior gear reduction operates through an eccentric 12, which 
is fastened to the hand-cranking shaft and to which gear 9 is 
mounted. This eccentric engages an inner race of a bearing 
mounted in an external gear 15. This gear being revolvably 
and eccentrically mounted in an internal gear 17, there be- 
ing only a few teeth difference between the two gears. A 
universal plate 13 engages with studs 15 upon the external 
gear and also interlocks upon studs 14 in rachet gear 10, 
this plate allowing a universal movement of the external 


The following interesting data are supplied by the Stewart 
Hartshorn Co. on their Streamline Wire. 

The method employed by this firm is known as the cold 
reverse rolling method, which is briefly described as follows: 
Coils of rod as received from the steel mill are cold drawn 
to the desired finished round. wire are then 
straightened and cut to the required length, and then rolled in 
Wires are placed in the 


These coils of 


a specially designed rolling mill. 
machine and first passed in one direction and then in the 
reverse direction, each pass reducing the round nearer to the 
streamline shape. This operation requires a considerable 
amount of skill, for when a wire is brought to the specified 
width and thickness, the given length between the slioulders 
must be produced. By this method wires of any length and 
cross-section may be made, and are always indicated by the 
threaded portion. The following table, as revised by the 
Army and Navy, shows the various sizes and properties of 
streamline wires. 








Ult. Area Ult. 
Threaded Streamline Streamline 
No. Threads Portion Lbs. Width Thickness Sq.In. Portion Lbs. 
1 6-40 1350 192 048 0071 1000 
2 10-32 2700 256 .064 0125 1900 
3 %4—28 5000 .348 087 .0234 3400 
4 5/16—24 8050 .440 110 .0376 5700 
5 5-24 12400 540 135 .0563 8500 
fi 7/16-20 16700 .159 0781 11500 
7 144-20 22800 183 .1026 15500 
. 9/16-18 28700 8: .209 .1354 20200 
9 5-18 35800 924 23 1655 24700 
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Stewart-Hartshorn 


LIBERTY STARTER 


the rachet teeth of gear 10 over-rachet, and when 
the aviator releases the starting switch the pawls are lifted 
out of engagement and the unit revolves as a small fly-wheel. 
As it the electric motor need not be 
disengaged. The motor connects gears at a ratio 
of 12 to 1 to the the eeeentrie and internal and 
external combination being worked out at a ratio of 21 to 1, 
so if hand power alone is employed with erank the ratio will 
be 21 to 1. The electric power cranking at 12 x 21 or 250 
to 1. 


power 


does not drive gear 9, 
electric 
eccentric, 


In the gear reduction, ball bearings are used exclusively 
and run in a continuous bath of oil. 

The universal plate in the gear reduction is so designed 
The starting 
motor torque is approximately 12 ft. lb. and has sufficient 
speed, owing to the reduction of 250 to 1, to erank the 
engine between 25 and 50 r. p. m., depending on the condi- 


that the entire revolving mass is_ balanced. 


tion of the engine. 


Streamline Wire 


Material used is of the following analysis: 


Car. 40 50 
Mang. .50 80 
Phos. Max. .045 
Sulp. Max. .050 


\ special method of heat-treating was employed by the 
Hartshorn Co., which brought about physical properties well 
above those specified by the United States Government, which 


called for an ultimate strength of 150,000 Ib. per sq. in. and 
three reversible bends through 180 deg. The Hartshorn wire 
170,000 Ib. ultimate per sq. in. and fifteen bends 
through 180 deg. without fracture. These bends were made 
in a vise, the gripping edges of which were rounded to a 
radius equal to three times the thickness of the metal tested. 

To test out the flight properties of streamline wire the 
Airplane Engineering Division, Air Servjce, equipped a DH- 
tA plane with double flying wires and single landing, drift, 
interplane and tail unit brace wires made by the Hartshorn 


averaged 


Co. The performance was as follows: 
With cable With streamline wire 

Speed, m.p.h. r.p.m. Speed, m.p.h, r.p.m. 
5000. 122.0 1700 126.5 1680 
6500 121.0 1670 125.5 1670 
10000. 118.5 1620 124.0 1620 
13000 115.0 1570 122.0 1580 
15000.. 110.5 1540 119.0 1540 


The pilot and observer reported a noticeable increase in 
flying and climbing speed; the initial climb to 5000 ft. was 
made in 3 min, 40 see. and the highest altitude reached waz 
16,000 ft. The average increase in speed was 5.5 m.p.h 














range reconnaissance and day bomber has 
Savoia and Verduzio of the Italian 


The SVA long 


been designed by Cols. 


Army for the SPA motor with the aim ot ineluding all the 
most seientifie development of aviation and attaining a maxi- 
mum of efficiency. 


The Ansaldo Single and Two Seater Airplanes 


sance and bombing flights over Austrian and German soil. 

In America a SVA piloted by Sig. Gino made brilliant official 
tests and flew from Langley Field, Va., to Washington in 
1 hour and from Washington to Belmont Park, Long Island, 
in 1 hour 30 minutes. 








THREE-QUARTER REAR VIEW 


The special features of the SVA are: 

a) the minimum head resistance of the whole machine. 

b) the special wing section. 

ce) the rigid trussing of the wings with oval streamline steek 
tubing, which totally 


OF THE ANSALDO I FIGHTER 


The “ Balilla,” officially.called Ansaldo I, is a single seater 
fighter, and has the same engine as the SVA; it is built on 
the same principles, but in smaller: dimensions in order to 
obtain still greater maneuvering ability, climb and speed. 

On account of the 





dispenses with the use 
of cables and the need 
of frequent adjust- 
ments. 

d) the form and 
construction of the 
body, gradually pass- 
ing from the rectangu- 
lar to a_ triangular 
section which gives 
very efficient aero- 
dinamical results. The 
body is built up of 
wooden longerons and 
ribs, and plywood 
panels, being extreme- 
ly rigid, strong and 
light. 

The specifications of 
the SVA are: Engine, 
SPA, Ansaldo 6-cyl., 
220 hp.; Speed, 140 
m.p.h.; Climb, 20,000 
ft. in 30 min.; Useful 
load, 1000 Ib.; Normal 
fight endurance, 6 
hr., or 840 miles (with 
250 lb. of bombs or 
mail); Armament, 2 
fixed machine guns 








smaller wing spread, 
-the wing truss: is: re- 
duced to.a system of 
two steel struts for 
each wing with the 
usual cross cables. It 
has also a rigid con- 
trol of ailerons and a 
special release system 
allowing to drop in- 
stantly the gasoline 
tank in ease of fire. 
The specifications of 
the Balilla are: En- 
gine, SPA-Ansaldo 6 
cyl. 220 hp.; Speed, 
145 m.p.h.; elimb, 20,- 
000 ft. in 25 min.; 
Useful load, 550 Ib.; 
Normal flight endur- 
anee, 3 hr.; Arma- 
ment, 2 fixed machine 


guns firing through 
propeller. 

The Balilla has been 
lately used on the 


Italian front and has 
many enemy planes at 
his credit. 

The SPA - Ansaldo 











firing through propel- 
ler. 

The SVA 
made in two seater and seaplane types. 
largely used at the Italian front. 

A squadron of seven SVAs, commanded by Major Gabriel 
d’Annunzio, flew from the Italian front to Vienna bombard- 
ing the city with propaganda papers and returned covering 
more than 700 miles with a total duration of the flight of 6 
hr. 40 min. 

Other remarkable records of the SVA are: Torino-Udine- 
Torino, 700 miles in 5 hr. Malpensa-Foggia-Bologna, 900 
miles in 6 hr. 50 min., beside a great number of war reconais- 


is also 


a engine, used in the 

Tue AnsALDO-SPA 220-HP. ENGINE SVA and Balilla 
plane, is a_ vertical 

This type has been __6-eyl. water-cooled engine of following specifications: Power, 


210 hp. at 1600 r.p.m., 225 hp. at 1700 r.p.m.; Weight (includ- 
ing water), 550 lb.; Drive, direct from crankshaft; Bore, 135 
mm. (5 5/16 in.); Stroke, 170 mm. (6 11/16 in.); Gas con- 
sumption, 17.5 gal. p. hr. at full power, 16 gal. p. hr. at 1500 
r.p.m.; Oil Consumption, 6 lb. p. dr. 

The aeronautical branch of the Ansaldo Co., of Genoa, manu- 
facturing airplanes and engines, attained during the war very 
ample expansion and production, including several factories 
and testing fields. 
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Just as THE HOUSE OF MARTIN has maintained thpre: 
since 1909, and has produced in the MARTIN BOMBER m 
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will be imrated 


THE MARTIN AERIAL FREIGHTER AND TWEH PA 
planes have been ordered by The Apache Aerial Transport CG 
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ymercial Air Service 


thipremacy of performance and dependability of its airplanes 
3Ee most important aerial development of the war, so the 
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> imrated by 


i} PASSENGER AIRPLANE. Four of these twin-engined 
ttn Company and are now under construction at the Martin 
hfctions between Los Angeles and San Diego, California. 
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Development of the American Airship Industry 


By Ladislas d’¢ rey 


When the United States entered the Great War there was 
no American airship industry in being. However, in the spring 
of 1917 the Bureau of Construction and Repair of the Navy 


about twice the capacity of the Blimps, and the orders, awarded 
being filled by American manufacturers 
pears from the appended table. 


since, are now as 
l » as ap- 


Department issued specifications and asked for bids on sixteen It is noteworthy, that while the Navy specifications for 
small airships of the so-called Blimp type, which was a British Blimps, prepared by Naval Constructor J. C. Hunsaker, were 
Characteristics of American Naval Airships 
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l 
1 1918 Goodyear FB E 95,000 163 | 31.5 15 150 | Thomas l 3 52 12 700 | 7,000 
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Aircraft Co. B B 77,000 165 | 31.5 15 100 A-7-a l 2 14-47 10 700 | 7,000 


war development. Orders were subsequently awarded to several 
firms who have had previous—though little——experience in air- 
ship construction, and eventually, with the experience gained 
in practical experiments, American manufacturers-were able to 
produce a satisfactory type of airship for coastal service. 

The Blimp type of airship is essentially a non-rigid to which 
is slung the body of a tractor or pusher airplane, complete with 
its engine and airsecrew. While these craft have given a satis- 
factory service within the limits of their possibilities, the Navy 
Department decided last year that a much larger and more 
powerful type was desirable for the purpose of efficiently car- 
rying out coast patrol work. Consequently specifications and 
bids were issued for a number of twin-engine airships having 


226 


based on the best available foreign designs, American airship 
manufacturers soon succeeded in greatly improving these plans, 
developing thereby a distinetly national product. The rigging 
of the car to the envelope came in for particular attention in 
the course of this work, with the result that the heavy belly- 
band, a well-nigh universal practice derived from the Parseval 
airships, was advantageously replaced by the direct or pateh 
type of rigging. The Goodyear Tire and Rubber Co. did 
pioneer work in this respect, for their finger patch rigging 
effectually disposed of the theory that the direct rigging de- 
veloped undue local strains upon the balloon fabrie. 

Latterly the B. F. Goodrich Co., who had built their Blimps 
to belly-band rigging, further emphasized the fallacy of this 








Maré 


cont 
will 


mea 
in ¢ 
Cu. | 
shiy 
tha 
ap 
the 
has 
abo 
fire 
as 1 


hav 


by 


wit 
Ae 
at 











ad 
p- 


re 


AMF 











March 15. 1919 


gontention by developing the so-called ho-s ‘shoe patch, which 
will be exclusively used on their twin-engine naval airships. 
Sinee the successful discovery, by American chemists, of a 
means whereby helium, a non-inflammable gas, can be produced 
in quantities and at a comparatively low cost —10 cents pel 
eu. ft.—the Navy is, however, no longer the sole user of air- 
ships. for the Army, fully realizing the great. value of lighter- 
than-air craft for certain purposes, has recently started upon 
a program of its own. The Balloon and Airship: Division of 
the Air Service, which is in charge of Col. J. Prentice, U.S. A,, 
has lately placed orders for half a dozen non-rigid airships ot 
about 75,000 cu. ft. capacity, which it is intended to use for 
fre-control work in connection with coast fortifications as well 
as for liaison service. 
Nor are the commercial possibilities of large airships—which 
have been repeatedly pointed out in these columns—overlooked 
by American manufacturers. At the Aeronautical Exposition, 
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in New York, the Goodyear Tire and Rubber Co. exhibited a 
scale model of the passenger car of a semi-rigid transcon- 
tinental airship which is to be 400 ft. long, 65 ft. in diameter, 
and have a capacity of 750,000 cu. ft. The power plant is to 
consist of two 450 hp. engines, and the endurance of the air- 
ship is estimated to be 2,000 miles at 60 m.p.h. Accommoda- 
tions are to be provided for twenty-four passengers. 

At the same show the Connecticut Aircraft Corp. exhibited 
a scale model of a 300,000 cu. ft. passenger airship of the non- 
rigid type, with belly-band rigging, fitted with two engines 
totalling 400 hp., and providing accommodation for twenty 
passengers. The full speed of this airship is to be 60 m.p.h. 

Resuming, it may be said that American manufacturers of 
ighter-than-air craft are fully aware of the great possibilities 
the recent developments in airship construction offer for long 
distance passenger services, and interesting developments in 
this field may be looked forward to in the near future. 


The Goodrich Naval Airship A-247 


The Goodrich naval airship A-247, which is illustrated here- 
with as she appeared in the 69th Regiment Armory during the 
Aeronautical Exposition, was built in July and August, 1917, 
at the Goodrich factory, in Akron, and was accepted by the 


with a Curtiss OX X-2 engine, developing 100 hp., which drives 
the ship at a speed of 35 m.p.h. The cost of its inflation with 
hydrogen is about $1,200. Airships of this type, which were 
built after the specifications of the Bureau of Construction and 











GooprRicH NAVAL AIRSHIP AT THE AERONAUTICAL EXPOSITION 


Navy after a series of tests conducted under cover of darkness 
over Lake Michigan, on Sept. 11, 1917. 

Although the average life of an airship of this type is esti- 
mated at from six to nine months, the A-247 remained in active 
service till Feb. 15, 1919, when the Navy authorized her build- 
‘rs to give the public a close-up view of the type of aircraft 
which played such a notable role in the convoying of American 
troopships through the submarine infested waters of the 
Atlantie. 

The A-247 has a capacity of about 80,000 eu. ft., and is fitted 


Repair of the Navy Department under the supervision of 
Henri Julliot, the well known French airship designer, have 
extensively been used in coast patrol work both here and 
abroad. ; 

The B. F. Goodrich Co. during the war has built seven air- 
ships of this type for the United States Navy, beside furnish- 
ing 362 kite and observation, ten supply and two target bal- 
loons to both the Army and the Navy. 

Since the armistice was signed, this firm was awarded by the 
Navy Department an order for nine twin-engine coast patrol 
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airships, the characteristics of which are given in the table of 
American naval airships, printed elsewhere in this issue. Beside 
their much greater size and power, these airships are notable 
for the rigging which secures the ear to the envelope. This is 
of the so-called horseshoe patch type, and distributes the strains 
radially over a great area of the envelope. The shape of this 
patch may be seen in the accompanying illustration, on the 
upper part of the envelope of the A-247, where it is used for 
attaching the cables by means of which the vessel was suspended 
from the roof of the 69th Regiment Armory. 


Inter-Communication 


One of the most difficult problems arising with the rapidly 
increasing development of aviation has been that of providing 
a satisfactory means for voice communication between the 
occupants of airplanes. While the telephone methods of inter- 
communication have been applied to the solution of this prob 
lem, they have been successful in excluding outside noises and 
in transmitting vocal chord 


The Goodrich exhibit at the Aeronautical Exposition jp. 
cluded a very interesting type of parachute which is attached 
to the basket of a balloon and may in ease of accident be re. 
leased with the latter from the gas bag. This arrangement 
dispenses the balloon observer from jumping overboard, ag has 
hitherto been the custom, in ease the balloon is set on fire, and 
constitutes thus a notable innovation. Another Goodrich jp. 
vention of great value is the Gammeter valve, which insures 
uniform pressure in an inflated balloon regardless of the 
altitude or the temperature. 


on Board Airplanes 


lhe use of a soft helmet. 

The use of any helmet, the earpieces being attached to 
an elastic head band, and worn underneath any helmet, 
The second governing condition relating to the design of 

the voice duct requiring the maximum imtensity ratio of voice 

sound to airpiane noises is a matter which demands the closest 
attention in securing the 
best results. 





vibrations only to a degree; 
in fact the articulation of 
words is generally poor with 
these systems. 

With a view to solving 
this problem, B. F. Miess 
ner, a well-known radio 
engineer, has developed an 
inter-communication device 
which has proven entirely 
satisfactory both from the 
viewpoint of effectively 
transmitting articulate 
speech through powerful 
noise interferenees with a 
clearness far in advance of 
present telephonic develop- 
ment, and which is simple 
in construction and practi- 
eal in operation, of light 
weight, comfortable to wear, 
and does not employ delicate 
mechanisms, batteries, nor 
electrical connections. 

This device Mr. Miessner 











Tube Length—Except for 
very short tube lengths 
there is a definite length 
which will give best results 
for a given airplane. Inas- 
mueh as the engine exhaust 
noises are the most power- 
ful that have to be contend- 
ed with and as they are 
periodic with a fairly uni- 
torm frequency, they ean be 
reckoned with on this basis. 
Tube lengths equal to 14, 
3-4, 5-4, ete., of the wave 
length of these engine ex- 
haust sounds must be avoid- 
ed in order to prevent their 
amplification by resonance. 

Tube Diameter—A consid- 
eration of the limiting 
values indicates that an op- 
timum tube diameter exists. 

An infinitely small tube, it 
is evident, would offer an 








has named the Airfone. 


infinitely high resistance to 


This name was chosen, first, THE MIESSNER AIRFONE the propagation of the voice 


beeause the airfone is pure- 

ly an air or pneumatic 

phonetic device, and, second, because its chief use is for air- 
eraft service. 

The Airfone is a form of speaking tube designed especially 
for inter-communication between pilot and observer, instructor 
and student, or any airplane occupants, during full power 
flight. It consists essentially of a flexible speaking tube pro- 
vided with a mouth piece and a neck band, and of a helmet 
to which two earpieces are attached, suitable connections be- 
tween the speaking tube and the earpieces being provided. 
For two-way conversation, two such head gears and tubes 
are used. 

The two chief considerations governing the design of a 
speaking tube for airplane service have been found to be: 

First, effectively to prevent the airplane noises from reach- 
ing the ears directly, through or around the earpieces, and 
second to obtain the highest ratio of intensity of voice sounds 
to airplane noises reaching the ears through the speaking tube; 
in addition it is necessary that the acoustie characteristics of 
the tube be such as to permit of good articulation. Of these 
two governing conditions, the first is met by the earpiece 
design, which permits of leading the voice vibrations directly 
to the ears, and of barring, to a large extent, entrance of inter- 
fering noises. These earpieces are mounted in the helmet and 
consist of pneumatic cushions or rings which surround the 
external ear and maintain an airtight contact with the head, 
with but small pressure. They are very efficient as well as 
comfortable. Three head piece designs consist in: 

1. The use of a hard helmet. 





vibrations; on the other 

hand, an infinitely large tube 
would duplicate the conditions applying in talking direetly 
through the air, which is impossible. In general, that tube 
length is to be preferred which will transmit the airplane 
noises with no greater intensity than those reaching the ears 
around the ear caps. 

Tube Walls—The material comprising the walls of the tube, 
aside from the requirements as to flexibility, light weight, 
durability, ete., must prevent both the eseape of voice sounds 
and the entrance of airplane noises, and in addition the inside 
surface should be such as to break up any tendency of the 
enclosed air column to oscillate freely. This is desirable, 
firstly, so that the air column be an aperiodic vibratory body, 
which is necessary, in order to prevent voice distortion, and 
secondly, so that it will form a very poor resonator to any 
periodic airplane noises which otherwise might be amplified 
by resonance. 

All of these. more important factors, as well as others of 
a purely practical nature, have determined the design of the 
Airfone, and the highly satisfactory results obtained wherever 
it has been used testify eloquently to the wisdom of this 
course, as distinguished from .a design based only upon cut- 
and-try guesswork. : 

As distinguished from the telephone method of communl- 
eation, the speaking tube has the additional great inherent 
advantage of requiring no vibratory diaphrams in the sound 
path from the speaker to the listener. These are, of course, 
a necessary evil in the electrical transmission of speech, for 
they not only distort many of the transmitted speech sounds 











AIRI 
Jact 
engi 
a us 
hap 


sine 


thel 








1919 


in- 
ched 
Te. 
nent 
has 
and 
in- 
ires 
the 


th 


ts 

















March 15, 1919 

. 
gut of all true similarity to the actuating vibrations, but they 
also hinder or prevent entirely the transmission of many of 
the complex vibrations comprising articulate speech. The 
result is that only the mere skeleton of a spoken word is 
transmitted, and this explains the fact that, when unassisted 
by the context of the telephone speech, such a very low per- 
entage of words can be understood even with the best tele- 
phone equipment and without noise interference. 

The Airfone has indeed proven an admirable solution of 
this heretofore perplexing problem of pilot-observer com- 
munication and it fills a strongly felt need in the whole field 
of aviation. 

For student training it is of inestimable value, since by 
its use a student can be trained to fly in a remarkably short 
space of time. Various aviation instructors have shown that 
in many instances the necessary time of instruction could be 
ent in half, so that the cost of such instruction is greatly 
reduced. Absolute novices have piloted airplanes on their 
first flights when instructed by experts through the Airfone. 

For such aircraft as are equipped with radio reception 
apparatus, a combination radio and airfone helmet has been 
devised by Mr. Miessner, wherein the pilot’s voice sounds, as 
well as the radio signals or speech, reach the ears through 
a common or combined ear-piece, so that these communications 
may be received seperately or simultaneously, as desired by 
the radio operator. 


Book Reviews 


AmRPLANE PROPELLERS. (Jacuzzi Brothers, 35 pp. $1.50.) 


This is a very complete catalogue of propellers made by 
Jacuzzi Brothers for a number of well-known airplanes and 
engines. The propeller diameters, pitch, engine horsepower 
and r.p.m. are given. A table of propeller hub dimensions is 
a useful addition to the booklet. The manufacturers are per- 
haps a little too positive in their figures as to efficiency, etc., 
since the performance of a propeller is intimately connected 
with that of the plane they use, but the book constitutes, never- 
theless, a very valuable reference work. 


Automotive STarRTING, LIGHTING AND IeniTIon. By R. C. 
Fryer. (John Wiley & Son, 210 pp., with diagrams. $1.25.) 
This book was written in conjunction with Mr. Fryer’s work 

as instructor in the School for Auto Mechanics, War Educa- 
tion Department, University of Cincinnati. It is mainly con- 
cerned with the electrical systems of well known automobiles, 
but is interesting, nevertheless, from an aero engine point of 
view. It reviews the fundamental principles of electricity and 
magnetism; a very comprehensive classification of all well- 
known ignition systems follows. Bench tests, the care of com- 
mutators on generators and starting motors, the care of storage 
batteries, ete., are treated in a very practical fashion. The 
forming order and timing of all well-known ears are set down 
only. The diagrams at the end of the book are very 
clear. 


ENEMY AIRCRAFT ENGINES. 
Street, London. 10/6 net. 


(lliffe & Sons, Ltd., 2 Tudor 
67 pages, illustrated profusely. ) 

This is an exceedingly interesting set of reprints from the 
London Automobile Journal, beautifuly printed and profusely 
illustrated. Detailed descriptions are given of the following 
German engines: 200 h.p. Maybach, 160 h.p. Benz, 260 h.p. 
Mercedes, 160 h.p. Mercedes, and 230 h.p. Benz. Deserip- 
tions, including assembly and detail line drawings, photo- 
graphs, main dimensions, performance curves, ete. A particu- 
larly interesting description is given of the German engine 
trials with layout of the testing laboratories. 

Tabular results showing weight per hp. in relation to con- 
sumption are shown for a number of other engines. 

These articles aroused the greattest interest at the time of 
their first publication in the Automobile Journal, and their 
collection is very timely and useful. 
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First Passenger Airplane Line 


The first trans-continental passenger airplane line will begin 
operation sometime next August, according to a statement 
issued during the Aeronautical Exposition in New York by 
Wesley L. Hill, president of the Apache Aerial Transportation 
Co. Orders have been placed with the Glenn L. Martin Co. 
for four of their twin-engine biplanes. 

These machines will be similar to the well-known Martin 
bomber, except that a limousine body will be fitted for the 
passengers. 

Some time early in August, Mr. Hill says he will start the 
fleet of four planes from New York City. Each will carry ten 





Ligut. W. A. Hii at THE WHEEL OF A MArtTIN TWwIN-ENGINE 
BIPLANE, WHICH WILL Be CONVERTED INTO Aa TEN- 
PASSENGER MACHINE FOR TRANS-CONTINENTAL 
TRAFFIC 


passengers, in addition to the pilot and mechanician, and their 
destination will be Los Angeles. This will be the inauguration 
of the first trans-continental aerial passenger service and the 
trip will take about four days. Stops will be made in Cleve- 
land, Chicago, Kansas City and other cities over the South- 
ern route where army landing fields can be found to ae- 
commodate the planes. 

On arriving on the western coast, Mr. Hill intends to estab- 
lish a coastwise, regular schedule aerial passenger service. Just 
as soon as he has convinced the publie of the dependability 
and safety of air travel, according to his statement, he will 
open another scheduled aerial passenger route from Los 
Angeles to El Paso, Texas, a distance of 1,200 miles, which it 
is expected will be done by air in nine hours against twenty- 
two hours by train. 

The company will establish the Pacific Coast leg of the first 
transcontinental air route, operating from El Paso to Los 
Angeles to San Diego and San Francisco. As a preliminary 
operation to prove the success of the undertaking and organiza- 
tion, regular service will be established between Globe and 
Phoenix, Ariz., and San Diego, Cal.; also a kite shaped trip 
taking in Los Angeles, Pasadena, Pamona, Riverside and other 
inland coast towns. By the summer of 1920 and probably be- 
fore, another service will be established between Port Los 
Angeles and Catalina Island. This, of course, will be con- 
dueted with seaplanes. 








The 125 Hp. Union Aircraft Engine 


The 125 hp. Union aireraft engine is the product of the 
Union Gas Engine Co., of Oakland, Cal. It is of the vertical 
6-eyl. water-cooled type, with valves in the head, and develops 
its rated horsepower at 1,400 r.p.m. The weight of the engine, 
complete with two carburetors, two magnetos, pumps and 


34 in. diameter and 2! in. long. Shape of arms is such that 
oil leakage is prevented without the use of packing. Excesgiye 
wear of valve stem end, caused by point contact of adjusting 
screw, is eliminated by having line contact in place of point: 
length of contact between rocker end and valve stem being 
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water piping, is 485 Ib., which gives a weight of 3.88 lb. per 
horsepower. During a 48-hours endurance test, data on which 
are given herewith in tabulated form, this engine consumed an 
average of 0.558 lb. of and 0.0124 lb. of oil per 
b.hp. /hr. 

This low fuel and oil consumption as well as the great 
simplicity of design and all round sturdiness of the Union 
engine make of it a particularly desirable power plant for air- 
ships, where the question of massic weight is one of minor 
importance provided it insures reliability and dispenses with 
adjustments for long runs at a stretch. That this engine well 
responds to these requirements may be seen from the Table of 
Characteristics of American Airships, printed elsewhere in 
this issue, from which it appears that the Navy specifications 
for the latest twin-engine coast patrol airships call for the 
fitting of Union engines. As the full speed, that is, the 
minimum endurance of these airships is 12 hr., and their 
operations often carry them far out to sea, the need for a 
power plant of the greatest reliability is obvious. 

The principal features of the Union aircraft engine are the 
following: 

Cylinders.—The cylinders are of steel, with semi-stee] head 
for valves and spark plugs, and the base flange integral with 
walls of cylinder. In test, these cylinders when held by base 
flange only, withstood a hydraulic test of over 1200 lb. per 
Sq. in., or a total pressure on the head and base flange of over 
ten tons. 

The cylinder water-jackets are of copper, with brazed joints. 
Upward thrust of cylinders is taken by chrome nickel studs 
extending from main journal caps to cylinder flanges. 

Valves.—The valves are of E. W. P. alloy. 
is long, and water-cooled for its entire length. 


asoline 


o 
ta) 


The stem guide 
Valve springs 


are double, concentric, and of the helical type, right and left- 
hand. 

Rocker Arms.—The rocker arms are machined from solid 
Bearings are 


chrome-nickel steel forgings, and heat-treated. 
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3, in. Valve clearance is obtained by use of small cap with 
thin dises on end of stem. Cap is held by cotter so that adjust- 
ment is positive. 

Camshaft Housing-—The camshaft housing is split hori- 
zontally along the center line of the camshaft, permitting easy 
removal of shaft. To prevent flooding of camshaft housing 
when climbing, a drain from each end of housing leads down 
to main erankease sump. 

Camshaft Gears.—All valve gears are of Midvale chrome 
nickel steel, heat-treated, and operate in oil bath. 

Pistons.—The pistons are of Lynnite aluminum alloy. The 
piston length is 6 in.; the piston pin bearing is 114 in. x 254 in. 

Connecting Rods.—The connecting rods are I-beam section, 
of Midvale chrome nickel steel, heat treated. 
Crankshaft.——Crankshaft journals are 21% in. diameter by 
> in. long; erank pins are 21% in. diameter by 3 in. long. 
In addition to the seven main bearings, there is a bearing just 
outside of the thrust. Shaft is made of Midvale chrome nickel 
steel, heat. treated. 

Thrust Bearing.—The airserew thrust is taken by a two-way, 
self-aligning SKF bearing. 

Crankcase.—The crankease is of aluminum alloy, and in ad- 
dition to thorough cross-webbing, the side walls are of hollow 
box section. The stiffness of this construction is so great that 
the entire airscrew torque can be taken through the length of 
the case without any signs of twisting or vibration, the case 
during this test being held from rotating at the end opposite 
to the airserew end only. 

Lubrication.—Oil is taken from the crankease by a gear 
pump, delivered to a combined oil tank and cooler (located 
where convenient), from which it flows back to a second gear 
pump which sends it under a pressure of 40 to 90 lb. to the 
crankshaft journals, through the shaft to the lower rod bear- 
ings and up into the piston pin. The holes in the piston for 
the piston pin being sealed, the oil must pass between the outer 
surface of the pin and its bearing, whence it is carried to the 


91 


30 

















cylin 


oil P 
all nu 


mag 














March 15, 1919 AVIATION 231 






































































eylinder walls. The camshaft, camshaft bearings, cams, rocker Valve Timing.—The valves may be quickly timed by means 
arms and valve gears are lubricated by oil by-passed from the of indicating marks located on flange between thrust bearing 
oil pressure regulator. This insured force-feed lubrication to and propeller. 
al] moving parts, even with no oil in the crankcase. Bolts and Nuts.—S. A. E. Standard bolt and nut dimensions 
| that Ignition Current is furnished by two entirely independent are used throughout excepting where extra long threads are 
'SSive magnetos of either Berling or Dixie make. Each cylinder is necessary as on bearing cap and crank brass nuts. Castellated 
sting 
Olnt; 
eing 
—— 
% 
E| ExHAUST SIDE OF THE 125 Hp. Union ENGINE 
fitted with two plugs, each plug being in close contact with a nuts and cotters are used in place of lock washers. Bolts not 
water-cooled wall for its entire circumference. so locked are drilled in the head and lashed by means of wire. 
th Magneto Drive.—The magnetos are driven through combined Wiring.—High tension tested cables from magnetos to plugs 
t- driving gear and floating coupling in such a way that there is are run in two separate metal conduits, thus preventing trouble 
absolutely no end or radial from induced currents. 
- thrust transmitted to the mag- 1%? Magneto Advance.—Magneto 
Sy neto bearings or armature 499 ee Ma! Tey (alee breaker boxes are intercon- 
ig shaft. Removing four magneto nected in such a way that a 
mn holding-down serews allows the 110 + - —+— — single rod from the cockpit ad- 
magneto to be readily with- pow y he oy “ee pd vances and retards both mag- 
1e drawn. | 1 3 } UNION a ENGINE CO, a netos simultaneously. Adjust- 
Pump Drive——The centri- gol 5_| Oakland, Calif. dhl Sea BS ment is provided to permit 
¢ fugal water pump is driven in eg | 48 HOUR ENDURANCE TEST | | synchronous timing of two 
1. a manner identical to that used go} S| Calibrated May 10 and May 18, 1917 |_| __|_| magnetos. 
), for the magnetos, the driving a | By Irving ‘ Newton, Lynn Reynolds Carburetor Safety Device.— 
: : ; 70 =. Propeller:- Torgue | es sa eee : 
gears and couplings being in- @&/9F> | Diam. 8 ft. 1 in. ‘ae. tom ———— That part of air not taken from 
y terchangeable. The pump may =_/8 | Pitch 6 ft. 4 in. | erankease comes from one of 
4 be removed by withdrawing its nate RN ed as 4 ry ||] the outer compartments of 
i two holding-down bolts. i 2 oo oe Ss Fe Fe crankease double wall. Drains 
| Intake Manifold.—The _ in- $ Pir are provided to prevent ac- 
take manifold is of copper, all 40)—4———- +——+— _ eumnulation of fuel. 
; joints and flanges being brazed. > The results of a 48-hr. en- 
Flanges are of steel, held to oo S Pe so = i——_ durance test conducted on May 
. cylinder ports by four bolts 99 ce. 10-18, 1917, under the super- 
y and nuts each. The vertical | vision of Army and Navy in- 
section above carburetors is | 10}—+—~—+~—4 —_| speetors in conformity with 
water-jacketed. we ae Army Specifications No. 1002 
i Crankcase Breathers. — A ° 799-200-300 400 600 600 700600 000 10001100 12007300 74007600 #%¢ shown in the chart and 
small breather is located op- R.P.M, table printed herewith. 
posite each crank brass in such PERFORMANCE CHART At the conclusion of this en- 


a way that cold air entering 
ease strikes each crank brass, thus having a decided cooling 
effect. Cireulating through these breathers is maintained by a 
small part of the carburetor air being drawn through the crank- 
case. 

Airscrew Flange.—The airserew flange may be drawn off of 
taper by means of special threaded collar between flange and 
thrust bearing. 








durance test no appreciable 
wear was noted in the engine; as to adjustments these consisted, 
according to the official report, in cleaning spark plugs, ad- 
justing gaps to 0.018 in., and cleaning the distributor raceway 
of carbon deposit. These adjustments were made between 
runs, each run being a non-stop run. 
The results of this test bring the fundamental features of 
the Union aireraft engine well to the fore. 
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Propeller Pusher No. 1—Pitch 6-4", Diam. 8’-1" 
























































DATE. May 11 13 14 15 16 17 18 |} Average 
RUN NUMBER. 1 2 3 4 6 7 | 8 Ree 
DURATION HOURS. 6 7 5 | 6 6 6 6 ae a 
PRESSURES: | - | 
Barometer—in Hg................. 30.30 30.10 30.26 30.20 30.23 30.22 |} 30.18 30.18 30.21 
i .. .. ck uceeal  sulkeeee 1 seess< tetee oe 7.5 7.5 7 6.25 6.25 7 
eS | errr 74. 80. | 98 | 100 96 94 92.5 87 90 
po ———— ——— SS eeEEeeeee—eEeEEE——eeee —— -_ = 2 SSS a - Se 
TEMPERATURES: Deg. F......... | 
SS Saas wdie 62. | 62 59 58 58 57 58. 59 58 
OS Sree 140. 146. | 158 140 142 142 144 143. | 140 
Cir. Water, Outlet......... 155.5 162 | 164 158 158 158 161. 159. 157 
EE TR A 101 96 98 99.6 99 94 92.5 95 | 95 
GASOLINE. | | 
Standard oil of 58° Baume 
Gallons hour............. |} 10.5 10.9 11.3 10.6 10.75 10.62 7 10.65 10.7 
Lb. hp. hour. aie 0.505 0.557 0.590 0.540 0.543 0.537 0.580 0.560 | 0.558 
OIL. 3 
Wolfheads of 30° B. | 
Gallons hour....... .| 0.25 0.64 0.40 0.21 0.25 0.20 0.30 0.33 0.27 
Lb. hp. hour..... .. cae | 0.015 0.038 | 0.024 0.0125 0.0148 0.0123 0.02 0.023 | 0.0124 
POWER. | jaee | 
ESE EIS eg ape 1348. 1361. 1341 1347 1357 1334 | 1325. 1337 1341 
Torque, Lb. ft.............: 484. | 473. | 462 478 483 458 452 | 468 472 
Saat 123.5 122.5 118 122.6 123 118.7 114 | 118 120 
Se ———————E | sectarian — ae —— EE in <inaaal 
OVERALL THERMAL EFF’Y.. 0.049 | 0.220 0.213 0.228 0.227 0.213 0.210 0.220 0.222 








The Hudson 120 Hp. Airplane Engine 


The Hudson 120 hp. airplane engine is of the stationary 
air-cooled type, with ten cylinders of 4 5/16 in. bore and 


It 


4 3/4 in. stroke arranged radially around the crankcase. 
was designed by John W. Hudson, 
of San Francisco, Cal., after a 
series of experiments with radial 
engines of the five and ten cylin- 
der type, which extended over a 
period of ten years. 

The object sought in the con- 
struction of this engine was to 
have a power plant embodying 
light weight, great strength, and 
fuel economy. The characteris- 
ties and performance of the Hud- 
son engine show that these re- 
quirements were well attained, for 
the engine develops 140 h.p. at 
1,500 r.p.m., weighs, complete, 320 
Ibs., and consumes 7 gals. of gaso- 
line and 1 gal. of oil per hour at 
maximum speed. This consump- 
tion was attained during a 100 hr. 
run, at the end of which only a 
wrist pin and a bushing had to be 
replaced. 

The crankease is made of three 
parts. The front section is a forg- 
ing upon which is welded a 
pressed steel cone which affords 
support to the magnetos. This 


cone contains a series of alumi- a c 
Front VIEW OF THE 


num wire coils which act as a 
filter through which the gases 


pass to the condenser. The center section of the crankease is 
made of pressed steel, well ribbed, while the rear section is 


machined from a forging; this houses a double cam which 
operates the twenty valves. 
she crankshaft is a one-piece forging, with ball bearing 








crank pins, upon which are machined, tempered and ground, 
the ball races. Vibration has been overcome at all engine 
speeds by the use of concentrie weights which have the same 
diameter as the master rod big 
ends, and are attached opposite 
the erank pins to the crank 
cheeks. This system. of balance 
has been instrumental in greatly 
increasing the all round efficiency 
of the engine. 

The connecting rods are ma- 
chined from steel forgings; the 
big ends of the master rods are 
split to allow for the attachment 
of crank pins and ball bearings. 

The cylinders are machined 
from one-piece forgings and 
have vanadium iron liners. These 
liners, as well as the pistons, are 
the only castings used in the Hud- 
son engine. 

Lubrieation is effected by means 
of a gear pump which feeds oil to 
each piston, the surplus being re- 
turned to the tank. The amount 
of oil supplied to the engine is 
regulated by means of a lever. 

rhe carburetor is of the floatless 
type, with no springs, and has 
two horizontal guillotine shutters. 
One of these is connected to a ver- 
tical valve which controls the flow 
of gasoline, and also the speed, 
while the other shutter, being inde- 
pendent in operation from the former, is used to correct the 
mixture. 

Ignition is effected by means of two high-tension Bosch 
magnetos, which are driven at one and one-quarter crankshaft 
speed. 





Hupson ENGINE 
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The Gallaudet D-4 light bomber is a single Liberty engined 
seaplane with fuselage propeller, geared down 6: 5. 

Three hours’ fuel supply is carried in two tanks in the 
main pontoon, fed by anemometer-driven gear pumps to serv- 


The Gallaudet D4 Light Bomber Seaplane 


equipment complete, ready for action, is 5430 Ib, 
Dimensions: Spread, 46 ft. 6 in.; Length, 33 ft.; Chord, 
7 ft.; Gap, 7 ft.; Contour, R.A.F.15; Area, 612 sq. ft. 
Results of official tests conducted by Lieut. E. F. Stone as 




















GALLAUDET D-4 Light BomMBER SEAPLANE 


ice tank buried in top center section. Two cellular radiators 
of special design are carried in the top wings, to and from 
which the water is carried through the forward posts of the 
upper center section. 

The armament consists of two Mark V bombs, carried under 
the bottom wings, and twin Lewis guns on double scarf 
mount, in the forward cockpit. 

The crew consists of a pilot seated, just forward of center 
section; and a gunner in a forward cockpit. The two cock- 
pits are close together. 

The official scale weight, with crew, fuel, ordnance,.and all 


pilot, and other naval officers as observers, are given here- 
with. The speeds are average of runs with and against wind 
over course on Narragansett Bay 8.53 miles long. 

Speed with bombs, 1181 m.p.h. 

Speed without bombs, 124% m.p.h. 

Climb with bombs, 6000 ft. in 10 min. 

— = "2 * 

Climb without bombs 7700 “ “ 10 “ 

Slowest landing measured 42.6 m.p.h. 

Slowest getaway measured 46 m.p.h. 

Flying 78 m.p.h., consumed 32 gal. in 120 min. 


The Pentz Compass for Aircraft 


The Pentz Conipass, the invention of which was brought 
about through Dr. James Bolton Pentz, of Staten Island, read- 
ing an article about a year ago by a Captain in the Royal 
(British) Air Foree, who set forth the necessity of a compass 
that would show the aviator the horizontal and vertical lines 
of flight under all conditions. The Captain declared that 
frequently a pilot after a brush with the enemy found him- 
self flying upside down, and often would travel miles behind 
the enemy lines before he realized the direction in which he 
As a result many men and aircraft were lost. 

This article started Dr. Pentz thinking, and after he ap- 
plied some of the principles used in the existing compasses 
and several innovations of his own, these experiments finally 
resulted in the adoption of a float in a spherical container 
which supported a ecard, thus freeing the card from any direet 
connection with the container, thus satisfactorily isolating 
the card from all vibrations and the severe shock when land- 
ing. The float element in the compass was suggested by the 
Doctor’s wife at the time he was working on the instrument, 
and credit is due her for one of its most novel elements. 

Numerous tests have been made by experts with the result 
that the compass has been adopted by the United States Mail 
Service as part of its standard equipment, and is being used in 
the mail planes on all of their daily flights, also being in- 
Stalled in the service between New York and Chicago. The 
United States Army has installed these instruments in one- 
half dozen planes at each of their aviation training fields 
throughout the country, with the view in mind of adopting 
them as part of their standard equipment, it being reeog- 


was going. 
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nized by the Army that a compass that does not spin is in- 
dispensable. 

The compass is fixed in front of the pilot seat on the in- 
strument board and takes the place of three instruments now 
in use. It indicates the direction in which the machine is 
moving, according to the points of the compass, the lateral in- 
cline of the plane, and the angle of climb and descent. 

The compass weighs about 3.5 lb.; it consists of a glass 
globe fastened to an aluminum frame and bracket. Inside 
of the globe is the compass card, full-floated in kerosene and 
supported by a framework which is contained by a float. 
The oil is capable of withstanding a temperature of 40 deg. 
below zero before freezing. 

In speaking of the new invention, Mr. Wm. Van Alen, 
who has taken up the marketing of the compass, said, that 
the Pentz compass has not only proven to be a remarkable 
instrument for aerial navigation, but should prove very valu- 
able for marine work as well. A compass with a fixed pivot 
is subject to shock and vibration whether in use in aerial or 
marine navigation, which causes the card to rotate or oscillate 
according to the violence of the shock transmitted to the 
pivot supporting eard, This shock is taken up by the air and 
liquid cushion, and the pivot’s complete isolation from its 
container, by the Pentz compass. The shock on landing is 
considerable and in a short time tends to blunt the point of 
pivot in the instruments where the card is supported or at- 
tached to the container, impairing the card’s sensitiveness and 
efficiency. This danger is done away with through Dr. Pentz’s 
invention. 














General Mitchell, Director of M. A. 


Major General William L. Kenly, Director of Military Aero- 
nauties since the split from the Signal Corps, has been relieved 
from duty with the Air Service, discharged as a temporary 
Major General only, and ordered to report for duty te the 
Chief of Field Artillery, assuming his rank in the regular army 
as Colonel. 

Brig. Gen. William Mitchell, who was assistant chief of the 
Air Service in the A. E. F. in charge of operations in the arm) 
zone until the armistice, and who then became chief of the Air 
Service in the Third Army of Oceupation, will sueceed General 
Kenly as Director of Military Aeronautics. 

This change in Directors is officially described as part of the 
reduction of the Air Service to a peace time basis. After 
March 15 there are to be only two training fields and the 
personnel is to be cut down to the number needed for these 
two fields. So far as possible this personnel will be drawn 
from those officers and men who want to remain permanently 
in the service. 


L.-W.-F. Gets Mailplane Contract 


Bids for changing and modifying twelve DeHaviland-4 air- 
planes and as many more up to sixty in lots of twelve, as the 
Postmaster may direct were opened Feb. 26: 


Bidder. Price (each Total 
Curtiss Aeroplane & Motor Corp., Garden City, 
iy Mie meee & Re ery aad $1,975 $25,700 
Aircraft Eng. Co.. New York City, N. Y 3,484.65 $1,815 
Witteman-Lewis Aircraft Co., Newark, N, J 3,400 : 40,800 
L.-W.-F. Eng. Corp., College Point, N. Y.. ' a2 00 freee 
Continental Aircraft Co.. New York City, N. ¥ 2.325 27,900 
West Virginia Aircraft Co.. Wheeling, W. Va 1,830 21,960 


The contract was awarded to the L.-W.-F. Engineering Co. 
Its alternative bid, $1,462—which will probably be accepted 
includes new lines, the stretching and testing of all wires; and 
the substitution of a nickel-steel landing device in lieu of the 
wooden one now used. 


Captain Arter with Sperry 


Capt. Theodore Arter, who was stationed at Langley Field 
during the war as officer in charge of experimental flying, is 
now general manager of the Lawrence Sperry Aircraft Co. 


Le Pere Machine in Fast Flight 


Lieut. Ernest E. Harmon, A. S., flying a Le Pére two-seater 
fighter and day bomber, made on Feb. 19 an exceedingly fast 
trip between Mineola, L. 1., and Bolling Field, Washington, 
D. C., when he covered the distance, about 235 miles, in 1 hr. 
25 min. His average speed was 168 m.p.h. 

The previous record between New York and Washington was 
1 hr. and 37 min., established by Major Ocker, A. S., in Jan- 
uary, when he flew to New York with Major-Gen. W. L. Kenly 
in a De Haviland-4. 


Public Seaplane Service Station 


A new venture in aviation is announced by Henry Amerman, 
attorney for a yroup of men headed by I. M. Uppereu, presi 
dent of the Aeromarine Plane and Motor Co. It is proposed 
to build a public flying boat service station at 18lst Street and 
the Hudson River (Fort Washington Point). 

Mr. Amerman stated that the venture is being projected 
merely to encourage water flying and the private ownership 
of air yachts. The station will be a hangar only. There is no 
intention of participation in passenger-earrying lines or any 
thing of that nature other than to sell planes and rent hangars 


Talked to Seaplane 150 Miles Away 


Seeretary of the Navy Daniels talked on March 11 bv radio 
telephone with Ensign Harry Fagenwater in a navy flying boat 
en route from Washington to Hampton Roads. Communica 
tion was established at a distance of more than 150 miles. 


News of the Fortnight 





Civil Flying Licenses 


The following licenses to fly civil aireraft in 1919 have been 
issued up to and ineluding Feb. 24 by the joint Army and 
Navy Board on Aeronautie Cognizance. 


License 
No Issued to Address 
117 The Lawrence Sperry Aircraft Co......... Farmingdale, L, I. 
176 Dewey Airplane Company...........-.-+.++- Dewey, Olkahoma 
301 Marjorie Stinson........... 122 King Ave., San Antonio, Tey, 
BOB Thepdere Tedlund.. ... ccc ccccccsccscvcesecssvn Boston, Mass, 
303 Louis Gertaon. ... 1... cee cccceseccsccsccccccecs Chicago, Ti, 


BOG Beemer Fe. AGAMS. .. 2. ccces 
205 David Gregg iad 

306 Edwin K. Jaquith. 

5307 Curtiss Flying Station... 
S08 Walter Pack 
309 Leon Richardson 

310 W. H. Fitzpatrick, Jr 


ee PS. Ee eae! Ilenderson, Ky, 
kas» aes Brookline, Mass. 
..Atlantie City, N, J, 

soocceee Atlantic City, Ria 
WANE oe ty: San Francisco, Cal, 
ba ecaeieih? ln, clic ....... Washington, D, @ 
ae eo Ad ius Only he ook Buffalo, N. Y, 


Bae > MOM a, WOOT cc oc do wdcacte as ......San Francisco, Cal, 
a Ry eee eee ree ee Washington, D, ¢ 
ee. ee GED, cs wee cuca wee owmsakehs Nantasket, Mass, 
oe ‘a Us o<seeecs a. mb ab ad we oe & ud eel Caro, Mich, 


ndesdaenaenaaa Chicago, I, 
... Providence, R. L 
..ee-..+-Kast Greenwich, R. 1 
i ait date a ated Brooklyn, N, Y. 


320 Harry B. Crewsdon 
Warren L. Baker 

Allen P. Bourden nae 
John O'Mara, Jr..... 











‘ Ed. R. Hutchinson Ne a sida 6 40 ae Elmira, N, Y, 
326 Curtiss Aeroplane & Motor Corp........°....New York, N. Y, 
327 B. H. Kendrick ate: ate ate or ee Atlantic City, N, J, 
328 Prof. Rexford C. Gardiner » 08604 eee Celoron, N, Y, 
I Ae ere ae ee .. Underwood, Iowa 
331 Charles T. Mills 5. Bika a hedcieg atin ee ee La Salle, N, ¥, 
3 America Trans Oceanic Co, (David Hl. MeCullock) .N.Y, City 
Frank Mills eh ose + ORR Essington, Pa, 
ST a ND, os ws wee bth Oe Ss ee ne ee Salem, Ohio 

ee ne I ices oa iS hn el as i Bolling Field, D. & 

: Ee rrr ere New York, N. ¥, 
ee meee ae, OD. . sca barca a0 bawad ear awnn Somerville, Mass, 


Federal Air Legislation 


President Wilson, in submitting to the House, Feb. 26, ree- 
ommendations of the National Advisory Committee for Aero- 
nauties for legislation placing the licensing and regulation of 
aerial navigation in charge of the Department of Commeree, 
declared that he “fully approved the suggested legislation.” 
Secretaries Baker, Daniels and Redfield also indorsed the pro- 
posal. 

The legislation would give the Department of Commeree 
authority to issue licenses for civilian operation of aireraft and 
provides an appropriation of $25,000 for the necessary ex- 
penses. 


Cancellation of Contracts 


Aireraft contracts totalling $469,000,000 have been canceled 
or suspended by the War Department sinee the signing of the 
armistice. A department statement said that 53 per cent of the 
total represented orders for engines and parts and 35 per cent 
for planes and parts. 

During the week ended Feb. 7 about $2,000,000 worth of 
engines and planes were delivered, leaving orders still to be 
filled valued at $10,000,000. Outstanding orders for service 
planes on the day hostilities ceased aggregated $125,000,000 
and up to Feb. 7 about $114,000,000, or 91 per cent of these 
contracts, had been eanceled. The outstanding orders on No- 
vember 11 for service engines were $227,000,000, of which 
$193,000,000, or 85 per cent, have been canceled. 


Altitude Record 


ie: Be 


Holds 


America still holds the world’s airplane altitude record with 
28,900 ft., set Sept. 18 last by Major E. W. Schroeder, A. 54 
at Wilbur Wright Field, Dayton, Ohio. 

Since Jan. 2 it had been believed that Captain Lang of the 
Royal Air Force had topped this elimb by 1,600 ft. in reaching 
a height of 30,500 ft. in England. On Mareh 11, however, 4 
cable message from the London Graphic to the authorities of 
the Aeronautical Exposition in Madison Square Garden said 
that a rereading of Captain Lang’s instruments had fixed his 
altitude at 27,000 ft., leaving a clear margin in Major Schroe- 
der’s favor. The American made his climb in an Americat- 
built Bristol airplane equipped with a 300-hp. Hispano-Suiza 


engine. 
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The Goodyear Tire & Rubber Company 
for the past eight years has been the leading 
manufacturer of balloons and rubberized 
balloon fabric in America. 


During this period we have manufactured 
over eight hundred full size balloons. Con- 
sequently our balloon production experience 
has covered a wide field. 


Our workmen are balloon craftsmen — our 
aeronautic engineers and designers are lead- 
ers in their respective fields. 


It can be truly said that The Goodyear Tire& 
Rubber Company to a very marked degree 
has directed lighter-than-aircraft develop- 
ment in this country for the past eight years. 


We have always believed and do believe in 
the future of Aviation. 





AVIATION 








We are confident that the day is not far 
distant when passenger travel by air will be 
an established reality—established on a com- 
mercial basis as a necessary form of modern 
transportation. 


We are ready for this great development. 


We already manufacture balloons of every 
proved type—spherical, kite and dirigibles. 


On special sizes and types we are prepared 
to submit plans and specifications to cover 
any size and type of balloon desired—from 
miniature models, gas containers, and ad- 
vertising balloons to huge Aerial Trans-At- 
lantic liners. 


The Goodyear Tire & Rubber Company 


Akron, Ohio 








Standard Turnbuckle Company 
Specialists in 
TURNBUCKLES 
FORKED ENDS 








and the 


Machining of Heat-Treated Material 


LARGEST PRODUCERS OF TURNBUCKLES 
IN THE WORLD 


Contractors to the United States and other governments 


Standard Turnbuckle Company 


New York Office: Eastern Distributing Depot: 
Woolworth Building Roselle Park, N. J. 
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The Pilot is entrusting his life to the continuity of a power stream. And 

the continuity of that power is absolutely dependent upon Ignition. 

For enduring reliability, Bosch Magneto Ignition has an unparalleled 

service record. It is because of such elemental life and death considerations that 
Bosch Magneto Ignition is so popular with airmen. 


AMERICAN BOSCH MAGNETO CORPORATION 


MAIN OFFICE AND WORKS—Springfield, Mass. | 
BRANCHES—New}York, Chicago, Detroit, San Francisco. 
SERVICE STATIONS in 200 Cities. 


AMERICA’S SUPREME IGNITION SYSTEM 


MOTOR TRUCKS — TRACTORS — AIRPLANES — MOTOR CARS— MOTOR BOATS — 
MOTORCYCLES—GAS ENGINES, ETC. 
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1919 


will mark the beginning of the commercial and civil 
development of AIRCRAFT. 





The initiative and ability of American designers and 
manufacturers will successfully solve the problems of 
PEACE AERONAUTICS. 


AVIATION AND AERONAUTICAL ENGINEER- 
ING during the past three years has won a foremost 
position for 


ACCURACY and 
AUTHORITATIVE CONTENTS 


Its war-time staff has now been augmented and 
strengthened by the return of members lately in Service. 


During 1919 AVIATION will be an important factor 
through its vigorous editorial policy in developing and 
promoting AMERICAN AERONAUTICS. 


Whether your interest is technical or general, you can- 
not afford to miss a single issue during 1919. 





The GARDNER-MOFFAT COMPANY, Inc. 
22 East Seventeenth Street, New York City 


Enclosed please find $1.00, for which send me AVIATION AND AERONAUTICAL 
ENGINEERING for four months. 
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The W. B. B. Aero Motor 


We are ready to fill single or 
quantity orders for this re- 
markable four cylinder, air- 
cooled 38 h.p., 130 pound 
motor. 





Owing to the interest shown 
at the Aero Show and the 
production basis that such in- 
terest would warrant, we are 
reducing the price of this 
motor to 


*550 


THE LAWRENCE SPERRY AIRCRAFT CO. 
FARMINGDALE, L. I. 


Contractors to United States Army and Navy 
THEODORE ARTER, General Manager 














LAWRENCE SPEKRY, President 

















PENTZ COMPASS 





A 3—IN—1 SMM INSTRUMENT 


FUNCTIONS AT 


FULL FLOATING ALL ANGLES 


COMBINED STANDARD 
COMPASS EQUIPMENT ON 
INCLINOMETER ALL MAIL 
CLINIMETER PLANES 


IN USE AT ARMY 
TRAINING FIELDS 


MADE IN ALL 
SIZES 


‘*‘THE COMPASS THAT DOES NOT SPIN ’’ 


PENTZ, VAN ALEN 2 DURKEE COMPASS CO. 


4 West 37th Street, New York 
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ERIE STANDARD 


Aircrart Metar Parts 


DEPENDABLE SERVICE 
QUANTITY- PRODUCTION 


Our plant at Erie—the largest of its kind—specializes on AIRCRAFT 
BOLTS, NUTS and CLEVIS PINS conforming to Government 
Specifications 

A product as near 100% perfect in quality and machine practice as the 
human element will permit. 

Please request our New York Office to send you copy of our catalogue. 


ERIE SPECIALTY Co 


Erie.Pennsylvania 
NY. Office 8West40*$'t. 




















SIMPLICITY 
/TRENCTH 
SERVICE 


WHEEL COMPAN) 


CLEVELAND. OHIO. LES pe’ 











9 


March 15, 1919 AVIATION 





Contractors to United States Army and Navy 


E have developed a 60 h.p. motor 
weighing 130 lbs. for use in small 


types of sport airplanes. 


The same standards of material and work- 
manship are employed as exist in the 


highest class military aero motors. 


Designers of aircraft should use aircraft 


motors — and no automobile makeshifts. 





MODEL “L-1” 60 H.P. MOTOR In flying the best is imperative. 


(Patents Applied For) 


LAWRANCE AERO ENGINE CORPORATION 


644 West 44 Street 
NEW YORK CITY 
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Let Us Quote 
You On 


“SPECIAL” PARTS 


We want you to know that one of 
the largest departments of our busi- 
ness is devoted to the making of all 
manner of special parts for manu- 
facturers. 


Screw Machine and Lathe Work; 
Die and Sand Castings; Drawn or 
Stamped Parts; Forgings; Spun Brass 
Flanges, Ferrules, etc.; Wood Turn- 
ings, etc., etc. 





Why not send us samples and 
specifications of your next require- 
ments and we'll try to make it worth 
your while. 


HAMMACHER, 
SCHLEMMER & CO. 


HARDWARE, TOOLS AND FACTORY SUPPLIES 
New York, Since 1848 4th Ave. & 13th St. 
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: tere = 
ero Engines 
The Supremacy of ‘‘ Beardmore” is beyond dispute. 


@ The late Col. Cody on his bi-plane beat all comers, both British and 
Foreign, the Engine used was Beardmore design. SIMILAR ENGINES 
BUILT PRE-WAR DAYS ARE STILL IN ACTIVE SERVICE. 


q During the past four years of hostilities, Beardmore Engines have been in 
constant use on all fronts. Any member of the R.A.F. will testify to 
Beardmore quality, efficiency and reliability. 


@ Beardmore Six Cylinder, Vertical, 120 and 160 H. P. Engines 
are Engines of experience and for commercial work will 
prove the best investment. 













Inquiries solicited regarding U. S. A. and Canadian representation 


THE BEARDMORE AERO ENGINE, LIMITED 


London Showrooms and Depot 112 Great Portland Street, London, W. | 


SAME: 
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a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 


one of the 18 different 

models we are now making 

for 14 aviation motor companies .. . 
reduces vibration and eliminates bearing pressure 


We have shipped 46,637 Aviation Crankshafts to January 16, 1919 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 

















March 15, 1919 AVIATION 


We Apply Luma 


Our dial painting factories are conveniently 
located and facilitated for prompt service of 
the highest type. 


Our service department will be glad to help 
solve the problems of self-lumination for manu- 
facturers of aeronautic instruments. 


We use Luma, guaranteed to contain only 
pure Radium as its activating agent. 


Inquiries invited. 


RADIUM DIAL UO. 


GE MERA AL OFFICES- PITTSB IRGH, PA 
LITTLE BLDG., BOSTON - MARSHALL-FIELD ANNEX BLDG., CHICAGO 
501 FIFTH AVE. NEW YORK. 
DIAL PAINTING FACTORIES —PITTSBURGH-LONG ISLAND CITY-CHICAG0- BOSTO} 


CONFIDENCE 


To enjoy flying it is essential to have absolute confidence in the “ ship ” you are in, either as 
pilot or passenger. Why you must have confidence in the 


We have been constantly building aircraft for 
thirteen years—since 1906. 


Our workmen are skilled to the highest degree 
because as much care is taken in employing them 
“Lew as selecting sound material. 
PAM JERSEY. 3. The construction of our “ships” is daily in- 
AS a spected by the men who have put thirteen years 
of continuous study and building into the devel- 
opment of airplanes and seaplanes. 


We specialize in designing and constructing individ- 
ual pleasure and commercial aircraft. 


YOU MUST HAVE THE BEST reliable—modern—AIRPLANE or SEAPLANE 
CONTRACTORS TO THE U. S. NAVY 


WITTEMANN-LEWIS AIRCRAFT CO., Inc. 


Newark, New Jersey 
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17 true degrees —9H (hardest) 
to 6B (softest) 


er. * 
TXON'S 
ELDoRAD 
the master drawing pencil” 


Pian 


| Specified by most 
of the leading 
technical institutes 
of the country. 











. S-NOXIC Q 





You will know the reason if you write 
on your letter head for free full-length 
samples of your favorite degrees. Please 
tate your dealer’s name. 


JOSEPH DIXON CRUCIBLE CO. 


DOG Established 1827 
a0 Dept. 76-J Jersey City, N. J. 
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Aeronautical Engineering and Airplane Design 


By LIEUTENANT ALEXANDER KLEMIN 


Air Service, Aircraft Production, U. S. A., in Charge Aeronautical 


Research Department, 


Airplane Engineering Department. Until 


entering military service in the Department of Aeronautics, Massa- 
chusetts Institute of Technology, and Technical Editor of Aviation 
and Aeronautical Engineering. In two parts. 


Part 1. Aerodynamical Theory and Data 


Modern Aerodynamical Laboratories 

Elements of Aerodynamical Theory 

Sustention and Resistance of Wing Surfaces 

Comparison of Standard Wing Sections 

Variations in Profile and Plan Form of Wing Sections 

Study of Pressure Distribution 

Biplane Combinations 

Triplane Combinations—Uses of Negative Tail Surfaces 
Resistance of Various Airplane Parts 

Resistance and Comparative Merits of Airplane Struts 
Resistance and Performance 

Resistance Computations—Preliminary Wing Selections 


Part 2. Airplane Design 

Classification of Main Data for Modern Airplanes; Unarmed Land 
Reconnaissance Machines; Land Training Machines 

Land Pursuit Machine; Land Gun-Carrying Machine; Twin-Engined 
All-round Machine 

Estimate of Weight Distribution 

Engine and Radiator Data 

Materials in Airplane Construction 

Worst Dynamic Loads; Factors of Safety 

Preliminary Design of Secondary Training Machine 

General Principles of Chassis Design 

Type Sketches of Secondary Training Machine—General Principles of 
Body Design 

Wing Structure Analysis for Biplanes 

Notes on Aerial Propellers 


Price, Postpaid, in the United States, $5.00 Net 


THE GARDNER-MOFFAT COMPANY, Inc., Publishers 


22 East 17th Street, New York City 
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You can dispense with the 
preliminary block test— 


by finding the R.P.M. of airplane motors, 
| prior to the final tachometer rating, with a 


rte 


SPEED COUNTER 








Simply hold the Veeder against revolving propeller shaft; apply 
slight pressure the moment you start timing; release pressure when 
minute is up. Clutch starts or stops recording mechanism in- 
stantly, giving accurate readings without use of stop-watch. 


Price, $3.00. 


Veeder Counters for recording the production of machines 
are standard for all industrial purposes. Write for booklet. 


The Veeder Mfg. Co. 


56 Sargeant St., Hartford, Conn. 





Elastic Aviation Cord 


For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 
plane shock absorbers. 

We are the largest manufacturers 
im the world of Heavy BDlastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 


Samples on request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, MASS. 

OFFICES 

45 Mast 17TH Sreretr..... Naw Yoru 
181 W. Laxs Sreexr . <> ee, ee ee 
32 Sr. Peren Stewpst. ... =. . . MONTREAL, CANADA 











DESIGNERS AND MANUFACTURERS 


OF PROPELLERS AND PONTOONS 


United States Navy Contractors 





Ernest Consideration Given to 


Military and Commercial Production 





PROMPT DELIVERIES 


STREAMLINE WIRE 


In equipping your ship ‘with 
“HARTSHORN STREAMLINE” 
you insure the maximum speed in both 
flying and climbing. 

Tensile and bending strength are 
guaranteed by the name Hartshorn. 


Hartshorn Streamline Wire Tierods 
and Hartshorn End Fittings are in- 
dorsed by leading engineers, and in 
Government tests have demonstrated 
their superiority. 

These products are being exhibited 
in right hand Centre Gallery Section, 
Booths Nos. 318 and 319. 


StewartHartshorn Co. 


250 Fifth Avenue :: New York, N. Y. 
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“DALTON SIX" | 


METAL WORKING 
LATHE 
Actual Swin, ) 7% Inches 


MODEL TYPE“B-4” 
30 OR 56 INCH LENGTH OF BED 


mee sae 


= <=. 

















No. 2B PLAIN MILLER 


Single Pulley Drive 
12 changes to spindle » No. 9 taper in spindle. 
6 changes to each spindle speed Table 8} x 37° 
Hardened machine steel gears throughout insure 
maximum driving power at speeds. 
We also build Universal Millers, Dividing Heads. 
Vertical Attachments and Vises. 


Write for Circular 


THE FOX MACHINE COMPANY ae 
1810 W. Gavson St., Jackson, Mich. DALTON MANUFACTURING. CORPORATION 


Formerly of Grand Rapids, Mich. EW YORK U.S.A. CABLE ADDRESS “ALEDAL’ NEW 


























Aluminum Company of America 


General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 


Producers of Aluminum 





Manufacturers of 


Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 
also 
Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 
also 
Litot Aluminum Solders and Flux 


AJAX Auto and Aero Sheet Metal Company 
CANADA Manufacturers and designers of 


Northern Aluminum Co., Ltd., Toronto AERO RADIATORS INTAKE 
and EXHAUST PIPES 


ENGLAND H. W. MEYER. 245 West Fifty-fifth Street, New York 


Northern Aluminium Co., Ltd., London 
LATIN AMERICA 
Aiuminum Co. of South America, Pittsburgh, Pa. 
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PIONEERS 


in the manufacture of 


Airplane Propellers 





Established 1910 


Formerly 


EXCELSIOR PROPELLER CO. 


We carry a large variety of pro- 
pellers in stock. (No rejects.) 






Contractors to U. S. Government 
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Jouns . 
ANVILLE 
SERVICE 








All the experience of this 
organization in the manu- 
facture of speed indicat- 
ing and recording in- 
struments, is available to 
the manufacturer with a 
problem in this field of 
airplane accessory appa- 
ratus. 

















Correspondence is invited 


H.W. JOHNS-MANVILLE CO. 
New York City 
10 Factories—Branches in 63 Large Cities 


JOHNS-MANVILIE 


Speed Indicating and Recording 
Aeronautic Instruments 


























FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 




















Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 






















SPECIAL TYPES DESIGNED 
FOR YOUR ESPEOIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASs, 
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SEAMLESS STEEL TUBING 


Prompt Mill 
Deliveries 


Large Stock on 
Hand 





COLD DRAWN SHAFTING AND SCREW STEEL 
Eastern Distributor: BORDENTOWN STEEL & TUBE CORP. 


JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y. 


Branches: Boston, Chicago, Philadelphia 








ROME SPRUCE LUMBER 
AERONAUTICAL — 


RADIATORS Airplane Construction 


Developed from years of experience in 
building all types of radiators. OR 
They possess every feature and qualifi- 





twenty years we 
have been exclusive 


cation necessary for a high grade manufacturers of PACI- 
product. FIC COAST SPRUCE 
LUMBER. Our product 
STRONG is from the very best forests 
EFFICIENT of SITKA SPRUCE. 
DURABLE 
Used on the best American flying machines. We solicit your inquiries 


Our engineering department is at your 


sss MULTNOMAH LUMBER 
Rome - Turney Radiator Company & BOX COMPANY 


Rome, N. Y., U. S. A. PORTLAND OREGON 




















QUALITY INSTRUMENTS FOR AIRPLANES 


Indicating Dial Type Thermometers for 
circulating oil and water. 


Fc O Airspeed Indicators to maintain buoy- 
Ox BOR ancy and avoid stalling. 

— s Oil Pressure Gauges 

Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 

Bulletin No. B1-110 describes our Airplane Instruments. 

THE FOXBORO CO., Inc., FOXBORO, MASS., U.S. A 


New York Chicago Philadelphia Pittsburgh Peacock Bros. Montreal, Canada 








Birmingham San Francisco 
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OK ANODE Srgcia 
EGULAR e 
Sizes We Maxe Screw Heao Naus Ano Rivets For Every Purrose. OrvDER 





EYELETS, HOOKS, GROMMETS ano WASHERS ror SHOES, 


70 Fas AVENUE 70 © snecter Tents, corsets,ceccins, maic BAGS. BROOKLYN, NEW-YORK 
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Dicitinesaneie Au” || MIESSNER 
AIRFONE 


The nature of rubber makes A certain means of verbal 
communication while in flight 


Rubber in Aircraft 


its greater use inevitable in 
aircraft construction. From 
the very beginning we were 
pioneers in the manufacture 
of rubber parts for aircraft— 
hence our knowledge, ideas 
and equipment for production 


The Airfone provides a really 
practical and satisfactory means 
for intelligible conversation be- 
tween occupants of aircraft, and is 
especially valuable in the training 
of student pilots. 


— are developed to a remark- ‘pat 
‘DURAL) aie A rhe A distinctive advantage of the 
. #4 ei Airfone is the elimination of all 
+: P 4 Our entire laboratory staff vibration and engine noises during 
nl and manufacturing facilities conversation. 
are at your service. The Airfone is highly endorsed 
by many Army and Navy aviators. 
OURAL RUBBER CORPORATION E. J. SIMON 


Flemington, N. J. 


217 Broadway New York 

















MODELS 


Own a model of the machine you used 


Any type of airplane made accurately to scale, 14, ;4; or 1%” to the foot; 
made of 16 gauge brass, heavily silver plated and fa Pe on walnut or 
mahogany stand. (Please send scale drawings when ordering other than 
British machines. ) 


Prices: With movable controls, £18. With fixed controls, £8. Without stands, £1-5-0 less. 
Terms, cash with order. 


J. E. ROGERS 
Flint Wall Cottage 


Farnham Royal, North Slough, Bucks, England 
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Titeflex 


armored all-metal 
gasoline and oil feed 
lines, interlocked tub- 
ing for hot air stoves, 
and interlocked tub- 
ing conduits for elec- 
trical wiring, are 
excellent assurance of 
reliability and free- 
dom from  mainte- 
nance troubles. 





EQUIPPED WITH 


Let us quote. 


HOSE 
CORPORATION 
REG U.S. PAT OFF 


Badger Avenue and 
Runyon Street 


Newark, N. J. 
8 











Readers of this magazine will want to read 


THE NEW CONQUEST OF THE AIR 


By A. Lawrence RotcH AND ALEXANDER KLEMIN 
$1.50 Net Postpaid 


ACQUIRING WINGS 
By Wrir1AM B. Stout 
$.80 Net Postpaid 


GUYNEMER, THE ACE OF ACES 


By Jacgues MortTANE 
$1.65 Net Postpaid 





MOFFAT, YARD & COMPANY 
31 Union Square West 
New York City 





















ROEBLING 


AIRCRAFT WIRE, STRAND AND CORD 
Send for Aircraft Catalogue—A-246 
JOHN A. ROEBLING’S SONS CO., TRENTON, N. J. 











Tycos 


Aviation S 
Barometer : 
Made in U. S. A. = 4 
pa 2 


Oo 


Zxyher /nstrument Companies 
Rochester, N. Y. / 
U. S. A. ~~ 
* 


‘ 
,* 


\ 
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Terabyas' 





For over siety 

years makers of 

scientific instru- 
ments of 
superiority 








Guarantees 





Not workmanship alone but unequaled safety and performance 
as well. Since Oct. 1, 1918, the Paragon Trade-Mark has been 
affixed only to actual PARAGON designs, made or approved by 
Spencer Heath. Our mammoth new plant and equipment 
costing over $300,000 built by Paragon enterprise and on Para- 
gon merit tells the rest of the story. 


PARAGON Propellers fly the world over 


AMERICAN PROPELLER & MFG. CO. 
Baltimore, Maryland, U. S. A. 











For Your Flying 





































<— Boats Use 
i Send for Booklets— 
EFFERY'S PAT “Marine Glue, 
|W What to Use and 
| NWATERPROO How to Use It.” 
‘LIQUID GL ‘* How to Make 
Your Boat 
j C QUALITY Leakproof.” 
re ‘*Seaplane Float 
Construction.” 
L. WwW 
"ea L. W. Ferdinand & Co. 
BOSTON, MASS. ; 152 Kneeland Street 





Boston, Mass., U.S. A. 

















| AIR SERVICE JOURNAL 


The National Aeronautic Newspaper 


Prints all the news of the Air Service 
and the Industry every week. 


FEAD IT AND KEEP POSTEL 


Two Dollars a Year for 52 Issues; Six 


Months, One Dollar 


AIR SERVICE JOURNAL, 














| 22 East Seventeenth Street, New York. 

| Enclosed is $......, for which send me Arr SERVICE 
| SORES, FO0 s 6 co cicuvauatenscaanes 

| EMME odin va nccnarisdt ceased eres a abana ves ae 
| BGR ovccccccicctdedhietatadaneserhesaeneree 
' GI ain vcicicso-o 10 oqicotnae bin wip Okman nae enceane akira 
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QR SODERING 








Makes a joint 
three times as strong as muri- 
atic acid— flux—takes a quicker bite 
and does not corrode the joint. 


Sample stick, paste, liquid or salts free 
Also get posted on our Aluminum Flux 


L. B. ALLEN CO., Inc. 
1531 N. Lincoln St. @ 


Chicago, Hlinois 


‘Berling Magneto | 
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Half of the 
American airmen 
have proved the 
Berling’s worth. 


WORTH MORE “MORE 





JACUZZI BROTHERS 
2034 San Pablo Ave., Berkeley, Cal., U. S. A. 


Propellers of every description for Airplanes, Diri- 
gible Balloons, Helicopters, Ice Sleds, etc., for any 
type of motor, including Motorcycle Motors, Ford 
Motors, Curtiss, Hall-Scott, Hispano-Suiza, Liberty 
Twelves, etc. 


Get our prices before ordering. Highest 


efficiency guaranteed 


KILN INSTRUMENTS 


LUMBER TESTER. Determine the moisture con- 
tent of lumber when buying, before drying, and after 
drying. 

ELECTRIC HOT PLATE AND OVEN. Can be 
operated on any circuit. Dry your test pieces con- 
veniently and properly. 

LINNODEIK. Wet and dry bulb thermometer for 
determining temperatures and humidity inside of kiln. 

RECORDING THERMOMETER. The _ watch- 
man’s clock of the dry kiln. Makes a continuous 
record of the kiln temperatures. 

Interesting and instructive articles on kiln operating 
and lumber testing will be sent on application. 


GRAND RAPIDS VENEER WORKS 
Grand Rapids, Mich. Seattle, Wash. 














Specialists in Heat- 
Treating Vanadiums 


New York Wire © Spring Company 
586 Washington Street, New York 








CAPITAL JIGS 
NTERN 
GRINDER STAMPINGS pies 


E realize im air or at sea there should be so 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 





DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


DOEHLER DIE-CASTING Co. 
WESTERN PLANT BROOKLYN.N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J. 


Also Die-Cast Babbitt Bearwnys, Die-Castings in 
Brase & Bronze Atuminum and White Metal Alloys 














UNITED 
AIRCRAFT ENGINEERING 
CORPORATION 


Fifty-two Vanderbilt Avenue 
NEW YORK 
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Recharges Itself in 30 Seconds 


A noteworthy feature of this compressed air starter is 
that it replenishes its energy in less time than any other 
starting system in existence. 






The 
** Perfect Starter”’ 


No alteration in motor or other 
gear reduction is needed for 
attachment. When the starter 
is not in use, the motor is left en- 
tirely free. Interference is impos- 
sible. Model S for engines up to 
500 h.p. weighs 49 Ibs. for complete 
installation. Tested and approved 
by U. 8S. and Foreign Governments. 


Send for Free Booklet 
THE MOTOR-COMPRESSOR CO., Newark, N. J., U.S.A. 














FLYING SCHOOL 


Primary and advanced courses in flying using JN4D Curtiss 
equipment. Students may arrange for as much solo work as 
they desire after securing pilot’s license, 

Excellent Winter Weather 
Tuition has been reduced so that the complete course including 
Aerodynamics, Motor Mechanics, Wireless Telegraphy and four 
hundred and fifty minutes actual flying costs but $450. 

Billy Parker, Chief Instructor 


Write for free illustrated folder 


DEWEY AIRPLANE COMPANY, INC. 
Dewey, Okla. 


Manufacturers of sport, military and commercial airplanes 











Radiators 
For Airplanes 
Lightweight — Strength — Quality 


THE G & 0 MFG. CO., New Haven, Conn. 
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NEW ano USED AIRPLANES ano MOTORS 


Offer the following Tractor Biplanes at 
bargain prices 
\{eromarine HP 
Curtiss HP 
\Vorane HP 
Standard 35 HP 
Thomas ° HP 
Flying boats: Curtiss, Thomas 
Aeronautical motors, 30 to 300 HP 


State your needs. Send for lists “ AN” 


“LS. ALROLACHANGE wewvonk cry 











Flottorp Manufacturing Co. 


AIRCRAFT PROPELLERS 
Established 1912 





4611 West 12th Street 


213 Lyon Street 


Chicago, Il. 
Grand Rapids, Mich. 


Contractors to United States Government 








CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.00, payable in advance, 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 22 East 17th Street, New York, 




















“Airplane Propellers” 


The first complete book in catalogue 
form ever published in the world 





It describes over three hundred airplane propellers of the most 
tactical types and twenty helicopter propellers; also contains 
aboratory experiments on helicopter propellers and much useful 
data on general air dynamics. 


Price $1.50 Prepaid 


JACUZZI BROTHERS 
2034 San Pablo Avenue Berkeley, Calif. 











WANTED—One six 
1914 model state best 


viinder Anzani Motor, 60 HP, 1913 or 
price and where can be seen, Address 


H. L. Worley. ro 1800. Times Bldg., New York City. 

FOR SALE—On« bservation kite balloon with carrying 
capacity about 175 lbs. Fourteen parachutes go with it 
Excellent conditio1 Going cheap. Box 108. 





SITUATION WANTED with aeroplane manufacturer or 
stabilizer enginee Applicant employed at present, but desir- 
ing position with more progressive organization. Expert on 














gyroscopic act Excellent recommendation. Box 107. 
WANTED Al ONCE—Experienced aeroplane draftsmad. 
State qualifications, experience and salary desired. Ordnance 
Engineering Com Baldwin, Long Island. 
FOR SALE—Large stock of Airplane Material of every de- 
scription. Standard Aircraft Corporation, Elizabeth, N. J. 





7 MOTOR FOR SALE—100 H.P. Aviation 
Motor—New. ru ! fifteen hours—has PERFECT START 
ER. An idea Flving Boat or Land Machine—Imme 
diate delivery lor particulars write Box 209. 


HALL SCOTT A 








AERONAUTICAL RIGGER with experience in U. 8S. Ait 
Service desires position with reliable concern or party. Will 
consider offers for rigging and keeping privately owned ait 
Leo deRoo, Honolulu, Hawaii. 


planes in commissic 





(Associate Member of the Insti 
tute of Naval Architects and Associate Fellow of the Royal 
Aeronautical Society and author of scientific work.) 

AIRCRAFT WORKS MANAGER—(Associate Member of 
the Institute of Automobile Engineers and pilot aviator.) 
jointly responsible for seaplane and aeroplane productions of 
large English firm during the war, and having latest methods 
and data, are, owing to British Labor unrest, desirous of ass0- 
ciating themselves with large progressive firm in United States 
Communicate with C. G. Grey, Editor The Aeroplane, 166 Pic 
cadilly, London, W. 1 
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have a streamline cross-section, it stands to reason that 
the rough doped surfaces must be so finished as to slip 
through the air and offer the least possible resistance. 

From propeller to tail assembly, these surfaces are conspiri 
to retard the speed of the machine. An exceptional ee 
for overcoming this resistance and at the same time protecting 
the doped surfaces from the decomposing action of the element 
is Impermalin, one of the widely used 


PRATT & LAMBERT 
AIRPLANE VARNISHES 


On the slipstream, where the propeller blast and the vibration of the motr 
do their worst, Iutermales i is the ideal coating. It meets all the atmosphene 
conditions encountered by the machine in flight and still remains smooth @ 
durable. It withstands the terrific vibration of the motor but is so elastic @ 


Reproduced by Co sy Curtiss Acroplan oto b . . . . 
= eT \ HEN even the small wires used in airplane construction 


? 





Check off the following in it never flakes or cracks off. ‘ 
: which you are interested This remarkable piece of goods is only one of a line backed by 70 years 
and mail this page to us. experience in meeting the most exacting requirements of America’s | 
MEP.” gesmati manufacturers, and is chosen by them to finish the products upon which 
npermaiin ° " a" ° 5) 
Es " sciatarbdeit sarnish stake name and reputation. These finishes are made in accordance with 
| for wood and fabric specifications of the Bureau of Aircraft Production and they include both ¥ 
— — “no and enamels for brushing, dipping and spraying. 2 
Naval —— Enamel Ne’ ll be glad to send one of our specialists in airplane finishing to go intom® 


jie with you. Just say the word! 


PRATT &® LAMBERT-Inc 
ated dale : 
Ligeid ‘Wood Filter : Pioneers in the Manufacture of Airplane Finishes 
134 TONAWANDA ST., BUFFALO, N. Y. 
FACTORIES 
NEW YORK BUFFALO CHICAGO 
BRIDGEBURG, ONTARIO 
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Wing Enamel, a// colors 


Propeller Varnish 


Preservative Wire Lacquer 
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SUPREMACY 


Predominance in any line of human endeavor 
carries with it a great responsibility. 


As the world’s largest rubber manufacturer 
we must of necessity maintair the highest 
standards of quality. 


The seal on our products is a mark of integrity 
—of responsibilty—of supremacy. 
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BALLOON FABRICS 


Years of experience are behind every yard of our Bal- 
loon Fabrics. They are approved and used by the 
Bureau of Aircraft Production of the United States 
Government. Made double and single ply, bias and 
parallel. We also supply tape for strapping, and other 
requisites. 





SHOES FOR AVIATORS 
Light — Flexible— Non-Slipping— Waterproof. 
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MECHANICAL SUNDRIES 


Tires, Shock Absorbers, Gasoline Hose, Rubber Matting 
for Airplanes, Flying Boats and other craft. 


United States Rubber Company 


1790 Broadway New York City 




















